




THE THEORY AND PRACTICE 


O F 

JUTE SPINNING 


BEING A COMPLETE DESCRIPTION 
i7ii machines used in the preparation 

AND SPINNING Ob JUTE YARNS 


WITH ILLUSTRATIONS OF THE VARIOUS MACHINES, 


SHOWING THE CALCULATIONS, TABLES OF SPEWS, 1)11 AH’S, 

phoduction, wa m, etc. 


Jnclu&Mfl over 140 EDnarnme to Scale 


WILLIAM L.EGGATT 

UmkOMK* MANHATTAN WORK*, 

DUltoci, 

AtAhtr i if (hr Stroud fUtdpn «/ Art of Wnvinq. 


hriir.IJ.MA M fipfi&O. WHITEHALL STRKB’I 



NV 11.7,1 AM KIM', I'liINTKIl, WHITEHALL STKEET, 

JtCMiKK 



(Colonel jfranft Stewart SanOemau, j.r, 

OF STANLEY- Plrthshihe • 

THK FOLLOWING r.MiKS A 1 t K II KSI'KOTFI* IjLY 
1NSCK1UKD IN KKCOCNITION OK MPCII KINDNESS 
AND C6NSI I >HRATJON RECEIVED 


DURING THK PAST TWENTY YEARN. 




p n 10 p a no. 

«•» 

Thi* author ha* never forgotten the diflieult ies he hint to 
contend with in regard to inhumation when learning his 
business. It is a true saying that too miscli help is a had 
thing, hut it is <juite as true that a tilth 1 , just a little at the 
right time, is a good thing. This is the spirit, in which lhe.se 
pages have been written. They contain information which 
will be found invaluable to those who are seeking with 
earnestness of purpose to loam their business, but they were 
not. intended to, and will not help those who aie not also w illing 
and anxious to help themselves. Any om anxious to do 
this will, we feel confident, receive from a careful study of 
these pages a better start than ever the author received. 

Nothing has been written in the hook with reference to the 
Jute Fibre or the growth of the plant ; that part ol the sub 
ject tire student will find in hooks already to hand. My en- 
deavour has been to confine myself strictly to tin; practical 
manipulation of the fibre and the method of working the 
machines, explaining as briefly as possible the calculations 
of speeds, etc. 

The man of practical experience will perhaps not find 

m 

much that is new, hut the hook may he of service oven 
to him as a reference for figures which are not usually at 
hand. • 



VI. 


MCKI’Af'K 


Writing a more description of Jute Muehinery will not 
he of much assistance to the student since there is so much 
detail, and that detail it is of importance to know well before 
you can expect to get the many wheels and pinions, &c. f in 
your “mind’s eye,” hence the reason that considerable atten- 
tion has been bestowed on the illustration ol all the parts of 
the machines. These illustrations being all made to scale, 
very readily bring before the reader the different proportions 
and relations of one wheel or roller to another. 

Every effort has been made to avoid errors in the calcula- 
tions. There may he some, however, in the hook, but, 
generally speaking, Uie figures can be relied upon. 

My sincere thanks are due to A. S. JVlaepherson, Esq., of 
Messrs Eairbairn, Naylor, Maopherson, & Co., Limited, Leeds ; 
and also to A. (Jordon Thomson, Esq , of Messrs Thomson, 
Son, Jk ( hi., Dundee for valuable assistance rendered. 

WILLIAM LEGGATT. 


Dundkf, May, ls<);> 
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INTRODUCTORY REMARKS. 


To givo in a general way some information that will ho of some 
service to the young mechanics and mill-men anxious to learn their 
trade, is the object of the following pagoH, not going too much into 
detail, but stating iu a plain and simple way as much as will help 
the student to make a start and to persevere in his efforts to learn 
the theoretical part of his trade, and consequently making the 
machinery amongst which his daily work is of more interest and 
attraction to him. No theories or crotchets are discussed, but an 
attempt has been made to explain the working of the machines, 
and the calculations pcrtaiuiug to them, along with their arrange* 
ment in the different departments to which they belong. 

■*’ Two plans of a Jute Mill are given in this book. One of these 
is a ground plan, and is intended to show the arrangement of 
machinery, the floor space taken up by each machine, the pitch of 
columns and roofs, and the width of passes in each direction ; the 
other plan shows the elevation of roof, the lines of shafting, and 
the diameters ot' shafting necessary to transmit the horse power 
required to drive the machinery marked upon the ground plan — 
the speeds of the different shafts are marked upon this plan for 
reference. These plans are in no way exhaustive, and are not in- 
ended to be so — that is to say, they do not go into details, but 
they show iu a broad and general manner the outstanding arrange* 
ment of a Jute Mill built upon the shed principle, and will be found 
useful as a reference for the information referred to iu this para* 
graph. The reader will note that all the speeds of shafts are given 
in whole numbers. This btffc been done merely to avoid {ructions, 
and it will be observed that in the calculations of card cylinder 
speeds, Ac., I have also taken whole u timbers for the same reason ; 
but this in no way affects the results which are near enough for 
showing the method of working, and also, I may add, for all practical 
purposes. 
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It will also be observed from the plan of shafting that Teheel* 
gearing is the method adopted throughout for driving the mill. 

In the ground plan all the frames are shown the same size — 
72 spindles a side, 4" pitch. I will refer to this in the chapter 
upon spinning and spinning machinery. 

The mill as shown by the plan is laid out for the following 
machinery : — 

1 Jute Opener. 

2 „ Softeners of from 47 pairs of rollers each. 

7 „ Breakers — Cylinder 6' x 4'. 

14 „ Finishers — Cylinder 6' x 4'. 

14 „ 1st Drawings — 2 heads each — Push Bar. 

14 „ 2nd tf 2 „ Spiral Bar. 

14 „ Koviugs 10" x 5", 56 spindles each. 

84 Spinning Frames, 4" pitch, 4" traverse, 7 2 spindles a side =» 6048 sp)B. 

12 Cop Machines, 54 spindles a Bide, ty" Pitch. 

Warping Mills and Reels. 

Yarn Warehouse Accommodation. 

♦ 

The chapter upou Boilers and Engines gives the information 
os to coals, water for steam, and horse power required to drive the 
above ; and also shows .what part of that H.P. is required to drive 
each department, and the loss of horse power absorbed by engines, 
shaftiug, and pulleys by friction. 

Before commencing the description of the several departments 
and the machinery, the following remarks may not be out of place 
at the beginning us descriptive of the general arrangements in eon* 
neotion with a Jute Mill. 

Punctuality, cleanliness, and organisation are the leading points 
to be kept in mind in the daily routine of a Jute Mill, and the 
more experience one has of jute spinning the more evident wiB 
these points become, as without them, there will not be quantity, 
quality, or steadiness in the daily output; and these three pointy, 
are necessary in every department. It is from the study and applies? 
tion of these three points that good results will be obtained, rather, 
than from an undue speed put upon the machinery. . i . 

As all the modern mills are built on the shed priactytytyid 
with no partition between the departments, every precaution .should- 
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be taken against fire— fires occurring on many occasions, the cause 
of which cannot be very easily explained. Much may bo done to 
localize these small fires by having the departments connected to 
the mechanics’ shop by electric wires, the alarm being sent to the 
mechanics when a fire occurs, and assistance is then immediately 
at hand. In most modern mills this plan is now generally adopted, 
small hose pipes being kept hanging up at various parts of the 
mill ready for instant action, and these small pipes with spray 
nozzles will be generally found, if well and properly handled, quite 
enough for the usual small fires which often occur, particularly in 
the preparing, spinning, and cop winding departments. A well 
organized fire brigade, with the necessary equipment, should always 
form part of the working arrangements of a Jnto Mill, and the 
oquipment should be periodically tried and thorongldy examined to 
see that all the tools are in good order and in their proper place, 
so that they can be got at once into notion in the event of any 
emergency 

The sauitary arrangements should also have very special atten- 
tion, and a plan of all the drains Bhould be kept, so that in the event 
of anything going w'rong the lines of drains can at once be traced and 
repairs made without loss of time and inconvenience to the working 
arrangements. 

Jute spinning, like many other things, cannot l>e learned from a 
book, but the book may be helpful iu a way. Spinning can only 
be learned by steady and persevering bard work and experience. 

In every mill many arrangements and adaptations of the machinery 
have to be made to snit the requirements of the particular branch of 
the trade in which the mill may happen to be engaged These 
arrangements I do not endeavour to describe, as they form no part of 
the purpose of this book. To describe iu a general way the working 
of the machines, and the method followed in producing yarns suitable 
for hessian and sacking cloths, is the purpose of this book — with 
what success I have accomplished my task must be left for the reader 
to judge. With the above general explanation, I will now describe 
the various steps in the different fiepartments, commencing with a 
chapter on boilers and engines. 
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THE BOILEIiS AND ENGINES. 

Tue Boilers — The Boilers most commonly in use in Jute Mills 
are ivliat are usually called Lancashire Boilers, and the ordinary size 
in use are 30' x 7', with two fluesrunningright through. Sometimes 
the flues are what are termed duplex — that is, two flues which ruu 
into one at the back end of the firebox. Four boilers are necessary 
to produce steam for the machinery shown in the plan. The amount 
of coals and steam required for the work to be done are given in this 
chapter. The boilers may either be fired by hand or by a furnace- 
stoking apparatus. Machine firiug is, although slowly being adopted, 
likely to become in a spinning mill the recognised method of firing 
boilers, as there is more regularity in the pressure of steam and the 
absence of smoke or dirt. Between the boilers and the chimney is 
usually placed a series of pipes termed an economiser ; through these 
pipes is passed the feed water on its way to the boilers, and the 
waste gases are thereby utilised to increase the temperature of the 
feed water. Eighty pipes per boiler will increase the temperature 
of tho feed water from 120° to 220/230’, if there is a fair draught, 
say i M 0 ths of a column of water in a gauge placed in the flue at 
back of boilers and in front of the economiser. If machine firing 
is the plan adopted, the coals are thrown into a large box or 
hopper, in front of the boilers, and the coals fall through an 
aperture in the apparatus, and are pushed into the furnace by rams 
worked by eccentrics or cams. The furnace bars moving at the same 
time, the coals are carried at the speed required into the furnace. A 
great many stokers of different construction are now at work, each 
having their own so-called special advantages. An illustration of a 
stoker by T. & T. V icars is given. .When working with furnace stoking 
apparatus it does not tend to economy to force the consumption of 
coal, as it leads to unnecessary waste of fuel, but you can oonsume 
from 21/22 tons of coal in a working week of 56 hours without over- 
driving the apparatus, and if a fair quality of Scotch coal is used the 
waste will not be more than 4/5°/ 0 ‘ This stoker has been a long time 
before the public. The illustration is given here to show the principle 
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upon which the machine works. It is not necessary to comment 
here upon its comparative merits with other furnace apparatus at 
present in use. 

VIC AXIS’ NEW & IMPROVED PATENT MECHANICAL STOKER 

AND 


SELP-CLINKEltING SMOKELESS FURNACE. 
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The boilers should be cleaned internally, if the water is of a fair 
quality, three times a year, and the flues once a year, and the brick- 
work examined carefully after the annual cleaning is done. The 
economiser should be “ blown through 1 * once a day, and the “soot- 
cliamber ” and side flues cleaned out three times a year. If the 
water is of a fair quality, the pipes will not require to be cleaned 
internally more than once in ten years. 

To get the full benefit of the advantages of the economiser, the 
boilers should be continually taking water. If the feed valves are 
not kept open continuously, many of the advantages of tlfe econo- 
miser are lost. Care should also be taken to notice that the pressure 
upon feed water should not be more than 10 lbs. per square inch 
above the pressure to be carried into the boilers. If more pressure 
is used, it causes quite an unnecessary strain upon the feed pipes. 



Section of Fire Box of Boilers. 
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The following is a sectional elevation to show the form of the 
boiler flues, and tho other diagram is a plan showing position of 
boilers and economisers, with arrangement of flues and dampers 
between boiler and chimney. 

A boiler 30 x7 contains 3500 gals of water at a temperature of 60* 
Economiser 320 pipes contain 2000 gallons of water at 60 

OUTLINE SHEWING AREA OF FLUES 



Tho centre flue is about three feet wide and two feet deep, and 
the side flues about two feet wide at the bottom, and at the olosing-in 
(which is about three-fourths of a circle) about nine inches wide. 

Each boiler has two dampers, which are hung and can be worked 
independently of eaoh other. When the fires are at rest during the 
meal hours or at night, these dampers are always shut as close as 
possible consistent with not sending the smoke out at the fnrnace. 
doors. When the furnaoes are in full operation these dampen are 
alnvyofidl open ; if less draught is required, it is not to be got by 
closing these dampers, but bj closing the damper in the main flue as 
shown further on. There are two main flues — one goes direct to the 
chimney, the other ib the economiser flue through which the Stteke 
passes to the chimney if the economiser is in "'Operation, which it 
always is, unless 1 on very rare occasions and for special purposes. 




THS B0QJBB8 AND ENGINES. 
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This outline wilI%how the position of the dampers in the main 
fines. 



The eoOnomiser has 830 pipes 4 inches bore, made up in 40 
headers of 8 tubes each. The height of chimney is 160 feet 
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THIS BOILERS AND ENGINES. 


No. 1 damper is on a pivot, and allows the# smoke to go direct to 
the chimney, but is always kept shat when the economiser is working. 
No. 2 damper is hung on a chain from a pulley, and is opened by 
pulling it up ; it allows the smoke to pass into the economiser and is 
always full up from 4 a.m. to 5.50 p.m. No. 3 damper is on a pivot, 
and is always oalled the round damper; when the economiser is 
working the draught is regulated by the opening or closing of this 
damper. Always use No. 3 damper to lessen or inorease the draught, 
never use No. 2. 

No. 1 Damper ia 8' x 4' with circular top. 

No. 2 „ 8' x 4' with square top. 

No. 3 „ 8' x 4' with circular top. 

The Engines. — Much of the success in a spinning mill depends 
upon the steadiness of the drive, and this can only be attained by 
having a sufficient margin of power to drive the machinery. Without 
this margin of power there will be endless trouble and annoyance and 
continual risk of engine break-down, with all the usual attendant 
loss of time and money. 

Until very lately the form of engines most commonly made for 
driving Jute Mills was of the type known os compound horizontal, 
sometimes two cylinders placed tandem, and sometimes two cylinders 
placed side by side. If the engines were in pairs then the tandem 
engine would have two pistons on each rod, the low pressure being 
usually next the ‘connecting rod ; if the engine had two cylinders 
placed side by side, the high pressure would be connected to 
the one crank, and the low pressure to the other crank. In both 
types of engines the cranks are usually set at right angles. Corliss 
type of valves on both cylinders will give the best working results.' 

The diagrams given here to illustrate the power required to drive 
the machinery upon the plan are of the compound tandem type, and 
the date given will be found useful for reference in regard to the horse 
power required to drive jute machinery. 

Triple expansion engines of the marine type are now being intro- 
duced, but they have not been long enough in use to be able to com- 
pare them with the former types of engines. There is mneh difference 
of opinion as to the advantages of triple expansion engines, with high 
speed and high boiler pressure (say) of 140/150 lbs., over compound 
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engines of moderate s)>eed and boiler pressure of ? 5/80 lbs. per square 
inoh for driving jute mill machinery. The point will be settled by* 
and-by, as most other things are, by the result of experience, and the 
comparison of their performance from a commercial point of view. 

It will greatly add to the smooth working of the engines and 
avoid risk of break-down if the “ heating up ” arrangements are as 
complete as possible. If the engines cannot drive the full working 
load at once on Monday morning at six o’clock, the “ heating-up ’’ lias 
not been sufficiently attended to. if the heating has been properly 
done there should be not more than an increase of 7*/. on the usual 
total load, and that inorease should Imve disappeared during the first 
30 minutes after the engines have beeu working. Engines driving the 
load shown on the diagrams will require the heating steam on them 
not less than five hoars before six o’clock on Monday morning in the 
winter time, aud the half of that in the summer time, and the expense 
of the steam used for this purpose will be repaid by the work done 
in the mill, owing to the engine going the usual speed, without risk 
of break-down. 


ABSTRACT OF POWER. 


Engine Friction, 

Mill 

Batobing end Preparing, 
Spinning, 

Cop Winding, - 
Reeling, 


70 H.P. 
95-5 n.p. 
ISO H.P. 
474 5 H.P. 


!• ICS'S Friction. 


674'S Effective 


8400 


Total Load, 


840 H.P. 


Friction Load, 


165-5 H.P. 
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TUB BOILERS AND ENGINES. 


Percentage of Power absorbed by Friotion = • I9‘1 e / e 

Coal consumed and water evaporated at 75 lb. presence in two weeks. 

» 

Working hours 56 per we ik —112 (tours. 

Total Revolutions of Engine Index = 307,222. 

Working hours Engine Time = 113-8 hours. 

Total Coals in two weeks = 102-9 tons =>230,496 lbs. 

Total Water through Meter in two weeks - 172,043 gallons «■ 1,720,430 
lbs. 

Water evaporated por lb. of Coal at 7 ■> lbs. pressure =* 7 *40 lbs- 

Coal per H.P. per hour 2-41 lbs. 

Water per H.P. per hour =>24-1 x 7-46 = 17-97 lbs. 

The pond capacity lor the horse power required for the 
machinery shown in plan will be — 

No. 1 pond from which the water is taken to the engines will 
require 500,000 gallons. 

No. 2 pond into which tho water is discharged from the engines 
is called the cooling pond, and should have a capacity of about 
250,000 gallons, and is fitted with troughs about 8} feet broad and 
475* deep, along which the water is allowed to run about 250 .yards 
before falling into the pond. No special cooler will be necessary. 


Engine Diagrams. — The method adopted for their (Miculatjqn is 
as follows : — The high pressure cylinder diagrams in this case.hsws 
been taken with a jVth. spring, and the low presents cylinder with * 
fVth, therefore the scale of diagrams are termed Atii and ^th. 
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1. — H'he High Pretautv Diagram. » 

Divide it into ten parts as shown on the illustration, and measure 
at the centre of these spaces with the scale of the di agram — that is a 
.iVth in this case ; add together these ten measurements and divide 
by ten for the average pressure in cylinder, first at the one end, and 
repeat the working for the other end ; then with the average pressure 
work out the formula for the horse power in each cylinder. 

Formula. 

Area of cylinder x piston speed per minute x average pressure. 

33,000 


I.H.P. 


Mi'S z 460 x 

1S3S-4 X 430 x 
:!3,000 


-=» 7 8 Ooiistant Number. 
- l“>0-2 J.H.P. 


118,1 m|s)u’~ r ■ IB -89 Constant Number. 

For calculating the diagrams of the engines it is usual to work 
out the constant number for each cylinder ; this constant number 
multiplied by the average pressure as measured from the diagram 
equals the indicated horse power, thus : — . 

Average pressure x constants I.H.P. 

In all the calculations required in the machinery throughout the 
mill, work with the constant number us much as possible and save 
time. 

The Motion diagrams arc calculated from a piston speed of 39# 
feet per minute. 

, . Particulars of engines from which diagrams were taken to illus- 
trate tbehorse powerrequired to drive the machinery upon the plan :-r 
•' Pair of Oompou nd Horizontal Engines, cylinders placed tandem, 
high pressure cylinders 27’ diameter «* area 5752sq. in. ; low pressure 
cylinders 42" diameter «• area 1385*4 sq. in. ; crank shaft 45 revolu- 
tions per minute *» 450 feetr— speed of piston per minute. High and 
low pressure cylinders both fitted with CJorliss valves. 
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TOTAL LOAD DIAGRAMS 


TOTAL LOAD DIAGRAMS. 

Indication, of Compound Tandem Engine*. ' 

( !yls. 27* and 42" x 5' 0" Stroke. Boiler Pressure 62 lbs. 45 revs. per min. 
Temperature of Injection - - 82°. 

Temperature of Hot NVell - - 121°. 

No. 1 ENGINE. 



Mean Pressure- -Front, 33*7 lbs. Mean Pressure— Baok, 31-7 lbs. 
Average Mean Pressure— 32 7 lbs. per sq. inch. 

L H.P. — 255-4. 



Mean Pressure— Front, 8 4 # Mean Pressure— Back, 8*15 lbs. 

Average Mean Pressure— *8*27 lbs. per sq. inch. 

. l.H.P. — 156*2. 

Total I. H.P. Now 1 Engine~41W, 



TOTAL LOAD DIAGRAMS. 
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TOTAL ’LOAD DIAGRAMS. 

Indication of Compound Tandem Engines. 

Cyls. 27* and 42" x 5' 0" Stroke. Boiler Pressure 62 lbs. 45 revs, per min. 
Temperature of Injection 62°. 

Temperature of Hot Well 1 2 P. 



Mean Pressure— Front, 63*0 Hw. Me/m Pressure— Back, 28*35 lbs. 
Average Mean Pressure— HI *U7 lbs. per sq. inch, 
l.JI.P. — 242*4. 



Mean Pressure— Front, 9*2 lbs. * Mean Pressure— Back, 10*5 lbs. 
Average Mean Pressure— 9 85 lbs. per sq. inch. 

I.HLP. — 186*0. • 

Total LH.P.— No. 2 Engine— 428*4. Total Indicated Horse Power— 846 
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FRICTION DIAGRAMS 

Indication of Compound Tandim Engines. • 

Cyls. 27' and 42' x S' 0' Stroke. Boiler Pressure 62 lbs. 39 J revs, per min. 
Temperature of Injeotion - 82*. 

Temperature of Hot Well - - 121*. 


No. 1 ENGINE. 
Scale, J 0 . 



Mean Pleasure— Front, 5*8 lbs. Mean Pressure— Back, 7 874 lbs. 
Average Mean Pressure— 6*58 lbs. persq. in, 
I.H.P.-46-7. 



Mean Pleasure — Front, 1*0 lbs. Mean Pressure — Back, 1*37 lbs. 

Average Mean Pressure — 1*180 lbs. per sq. in. 

LH.P.— 19*8. 

i 

Total I.H.P. No 1 Engine— 65*5. ' Total Indicated Horn Power— 105*0. 

Total Load Indication- 840 I.H.P. 

( *' 

Percentage of Power Absorbed by Friotion— m 18*7*^. V '.■> 
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FRICTION DIAGRAMS. 

Indication op Compound Tandem Engines. 

Cyls. 27* and 42* x 5' 0* Stroke. Boiler Pressure 62 lb. 39} revs per min. 
Temperature of Injection, - 82°. 

Temperature of Hot Well, • • 121°. 

No. 2 ENGINE. 

Sc A LB jjj 


vr 

S 

| 1 — ^ 

U- _ i i 

-if 


l 

1 

> ! 1 

! i 1 t 

i. 

1 

« 


. . 

i 


Mean Pressure— Front, 8 0 Lbs. Mean Pressure— Back, 0*4 Lbs. 

Average Mean Pressure— 7-2 Lbs. per Sq. In. 


I.H.P.— 50*1 



Mean Pressure— Front, 2 0 Lbs. Mean Pressure— Back, 3*5 Lbs. 

Average Mean Pressure— 3*0 Lbs. jfer Sq. In. 

I.H.P.— 499 • 

Total I.H.P. No. 2 Engine— 100*0. *Total Indicated Horae Power— 165*5. 
Total Load Indies tion— 840 T.JLP. 

Percentage of Power Absorbed by Friction— R *■ 19T/ o 
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SPEEDS OF SHAFTING. 


SPEEDS OF SHAFTING. 


To find the speeds of the shafting 


Jrauk shaft 45 revolutions per minute. 

I Wheel on crank Bhaft 130 cogs, 24£" broad. 

b m „ main „ 57 teeth, 24^ broad. 

102*6 speed of main shaft. 


On the plan it will be observed, for reasons given in the introduction, I 
have marked the speeds. 

Orank shaft 45 revolutions per minute. 

Main shaft 100 „ „ 

Batching shaft 1 60 „ „ 

Preparing „ 160 fl „ 

Spinning „ 220 „ „ 


Example . — If the main shaft is 100 revolutions per minute, what will be 
speed of the spinning driving shaft ? 


Bevel cog wheel on main shaft 66 cogs. 

,, teeth pinion on spinning shaft 30 teeth. 
100 x 5 220 revolutions per minute. 


The above is given by way of example to calculate the speed of the 
shaftiug. 


Softener Drums, ... ... 

80'dia. 

X 

14* 

broad 

Breaker and Finisher Drums, ... 

28" „ 

X 

14* 

ft 

1st Drawing Circular „ 

21* „ 

X 

8* 

*9 

1st Drawing Drums — Push Bar, 

16* „ 

X 

8* 

ft 

2nd „ * Spiral, ... 

16* „ 

X 

r 

n 

Roving Drums, ... 

24* „ 

X 

6* 

ii 

Spinning Drunjs — Weft Frames, 

32* „ 

X 

14' 

ft 

f» n Warp „ 

86* „ 

X 

14' 

H 
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JUTE BATCHING. 

This is the department in which we commence to handle the 
material for the first time. The bales of jute are wheeled in from the 
jute warehouse, which will be seen from a reference to the ground 
plan to adjoin the batching house, and communicates with it by 
double iron doors. We will suppose there are six bales in the batch. 
These bales are set up on their ends three oneither side of the feeding 
end of the jute opener, the ropes by which the balo has been bound 
together are cut from top to bottom by an axe, the layers of jute are 
then laid upon the feeding table of the opener, and passed through 
between the rollers — this softens to a certain extent the layers of jute, 
and the streaks of jute of which the bale has been made up fall 
readily apart. These streaks or heads are laid on a low stool or plat- 
form about 8 feet long and 1£ feet broad; the batchers, who are 
standing in front of this platform, break up the large streaks or heads 
into streaks of about two pounds each, and lay thorn upon another 
platform of the same description, from which they are 1 if tod by the 
workers who are employod feeding the softener. While the batchers 
are employed streaking up the jute they may also throw to one side 
any streak that looks too dark or retty for the quality wanted from 
the batch laid down, according to the instructions given them by the 
overseer in charge of the department, the jute which Jhas boon rejected 
being used in another batch of a lower quality as the case may bo. 
The jute passes through a series of fluted rollers pressed together by 
springs of either spiral or yolute form, and while passing through 
these rollers a stream of oil and water is runuing down from pipes 
upon the fibres. The jute being softened and damped during this 
operation, is delivered at the other end of the machine, and is taken 
hold of by the workers, generally termed “ twisters/* whose work it is 
to twist the streak and lay it upon a waggon. They build it upon one 
side of this waggon or jute barrow, as it is usually termed, to the 
height of 18 inches. The barrow is then turned round, and they build 
another 18 inches, and so on alternately until the barrow is filled. 
While it is in process of filling, it should be trapped 3 to 4 times ; this 
presses the jute together, and the barrow is then put aside, and should 
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Jl'TK BATCHING. 


stand from 18 to 24 hours before being taken to the next process. 
While it is standing, the oil and water that has been put upon it is 
percolating through the fibre and slackening the root and dirt, and 
making it fit for the carding process which follows. This is what is 
termed machine batching, and is the form of batching that is most 
followed in Dundee mills, and it is claimed for this system that it has 
all the advantages of hand batching, and is accomplished with less 
trouble and expense. If hand batching is adopted, the jute is put 
through the softener without oil or water being put upon it ; the jute 
is then put down in a stall in layers, and the oil and water poured 
upon it from a pitcher, and is allowed to lie as before, and it then has 
to be carried or lifted into a barrow, and taken to the next process. 

Very much of the success of the working of the material in the 
other departments will depend upon the care and attention given to 
the material when it is being batched. In the preparing department, if 
the oil and water has not been evenly put on, and the jute has not 
been well spread in the softening process, lapping of the jute ronnd 
the pressing rollers of the different machines will occur, causing 
needless waste and loss of time, and consequently loss of produc- 
tion. This can always be avoided if sufficient care and attention 
is given to the material when being batched. The batching house 
should be kept thoroughly clean, no oil except what is in the tanks 
above the softener should be kept in the mill, the bulk of the oil 
should be kept outside and run down through pipes to the softeners 
as required, and there should be no drain in this department leading 
from the softeners to the common sewer ; a drain here often laadB 
to much loss and carelessness. The softeners should be fitted with 
trays about 4" deep laid in below the rollers, so that any oil passing 
through the rollers towards the floor may be caught in them and 
utilized. There is no valid reason why the batohing house shonld 
not be as clean as any other department in the milL Apparatus of 
different kinds have been fitted to softeners to regulate the fall of 
the oil upon the jute according to the thickness of the streaks, but 
I doubt if they are of much practical utility. Adjust the oil and 
water pipes to deliver at the rate required, and if the softener is fed 
with fair regularity the end will be attained suitable for all practical 
purposes without a lot of mechanical niok-nacks, for which there is 
no time in any department of an ordinary jute mill. . , 

Notk. — The water pipo is next , the feeding end of softener, and the ell: 
pipe from 18* to 20* forward from the water pipe. 
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Mineral oil of various qualities is now mostly used in batching, 
whale oil being very little used. The mineral, however, should be 
of good quality. As to the quantity required per bale, the quality 
of the jute and oil being used must be taken into account, and this 
to a great extent must be determined by one’s experience of the 
yarn wanted. Stated in a general way, a gallon to a gallon and a 
quarter will be used to § bale of 400 lbs., but this is very often deter- 
mined by aknowledge on the spot of what is wanted, and this quantity 
may often be much less and often sometimes more. 

As to the quantity of jute put through a softener, this will to a 
oertain extent be determined by the speed of the machine. The speed 
of the softener given will, withregular feeding, deliver 350 bales per 
week of 56 hours, and this will allow the streaks to be mode about 
two pounds each, and they should never exceed this if the breaker 
feeder is to have a chance of making good work when spreading the 
jute upon the feeding table. One jute opener will pass the quantity 
(700 bales) in 56 hours at the speed given for this machine. 

The batch put down for ordinary hessian warps should be com- 
posed of six bales — it is better not to have too many bales in the batoh, 
as the jute will have a better chance to be well mixed, and the different 
characteristics of the jute in each bale will be better spread through 
the yarn. 

4 bales or £ of the batch, second numbers of first marks. 

8 H i »i third ,, „ 

The jute for warps should be selected as free from dirt and root as 
possible, and uniformity of colour is desirable to avoid the ohunco of 
striping the yarn. If third numbers are beitfg used, they will 
require to be of early shipment to insure the necessary colour and 
qualify ; but this batch will require care and attention, and some- 
times a little judicious picking to get rid of any little root will lie 
necessary. The weft for a good standard hessian should be mode out 
of the same batch. My remarks es to the batch given above refer 
to 11 por. 13 shots 10} ox. and heavier. The lighter weights of 
hessians may be made of a lower quality of weft, the batch for which 
would be composed entirely of good third numbers. 

In the selection of these six bales, it ( wili be found advisable to 
have, at leastas far as possible, a combination of strength, colour, and 
dfumlinwM ; and to be able to do this, can only be learned from daily 
study and careful attention to the different parcels of jute as they 
eome before you, and even with all this, and a long experience 
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iu addition, I am afraid more mistakes are often made in this 
department — unwittingly, of course, — than in any other department 
in the mill. 

In reference to the amount of damp to be put on, from 15 per 
cent, to 20 per cent, may be given as sufficient, stated in a general 
way, but this also has, in a great measure, to be determined by the 
quality of the jute and the state of the atmosphere. The temperature 
of a mill on the shed principle varies very much with the tem- 
perature of the atmosphere, and this reacts upon the material, in 
process ; and although 15 per cent, to 20 per cent, may seem to be a 
large quantity to put in at the first process, if the jute is allowed to 
lie and become properly moistened, this moisture or damp will pass 
away in the course of being made into yarn. To put an undue 
amount of water into the first process is of no practical benefit in the 
working of the material. The loss of time and waste made if the 
material is too damp is out of all proportion to any advantage that 
can otherwise be gained. If proper attention is given to the batching 
and damping process, the breakers, finishers, drawings, and rovings 
will work from morning to night without lapping ; if they do not, 
the damping is in all probability being overdone. 

The jute opener of which we give an illustration is Messrs 
Butchart & Skinner’s patent, and does it s work better than any other 
machine I have seen, and is now very generally adopted by the 
trade. As the jute passes through, the knobs on the rollers are 
pressed into the * heads ' of the jute, making them soft, pliable, and 
easily handled. 

a 

Speed of Jute Opener as follows : — 

Driving Slmft 160 revolutions per minute. 

Drum on Shaft 16" diameter. 

Pulley on Opener 20" ,, 

160 x 1 g — 118 revolutions of jute opener pulleys per minute. 

128 x ^ x - 7*8 revolutions of rollers per minute. 

c 

The jute softener of which we give an illustration is made by 
Mossrs-Urquhart, Lindsay, & Co., Ltd., and also by Messrs Thomson, 
Son, & Co. They are for all practioal purposes the same machines. 
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Speed and Gmriny of ^Messrs Utqnhart, Lindsay § Co. t Ltd's Machine is 
as' follows : — 

Shaft 160 revolutions per minute. 

fDrurn on Shaft 30" diameter. 

| 

; Pulleys on Softener 36" diameter. 

f 

< 133*3 revolutions per minute— Speed of Pulley Shaft. 

Cross Shaft Driving Pinion 18 teeth. 

Side } f Wheel 40 teeth. 

Shaft Bevel Pinion 16 teeth. 

Roller „ Wheel 25 teeth. 

-“““- n = 3 8, 4 revolutions of rollers per minute. 

Messrs Thomson , Son % <b Co.'s Machine. 

Driving Shaft 160 revolutions per minute. 

Drum on Shaft 30" diameter. 

Pulleys on Softener 36* diameter. • 

133*3 revolutions per minute— Speed of Pulley Shalt. 

Cross Shaft Driving Pinion 19 teeth. 

Side ,, Wheel 39 teeth. 

Shaft Bevel Pinion 16 teeth. 

Roller Wheel 25 teeth. 

W|*i!ii°«41*6 revolutions of rollers per minute. 

89 8 26 


Driving 
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III TCHART’S 1'ATENT JUTE CRUSHER 


BUTCHART’S PATENT JUTE CRUSHER, 

Seal* » One Foot. 



END ELEVATION ENONT ELEVATION 



PLAN 


SECTION 0E NOLLE* g 
SCALE ONE Poor 
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.TI1TK SO FT F, NEK ROLLERS — JUTK HARROW. 


J UTE SOFTENER ROLLERS 


Scale - i ''= One Foot. 


sp/fiAj. fLi/res 



ST/9A /e*T n.t/T£$ 



JTJTE BAEEOW 


USED IN BATCHING. 


Scale — 4-" ** One Foot. 



£ Zevettiort. 




iW JFletvUien, 

Thif fctrreu? tvili/ 

C0fofazi,/1, 0 : 
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JUTE PREPARING. 

• 

The process after the jute has been batched and been lying for 
the necessary time in the jnte barro w j a termed the pre paring. In the 
preparing department, stated very briefly, the jute is converted from 
the " streak ” into rove yarn in preparation fox the spinning process. 
This conversion is effeotod by the use of five different machines, some* 
times six are used, but not often, at least for ordinary hessian yarns. 
These machines are named — 

1st. The Jute Breaker. 

2nd. „ Finisher. 

3rd. „ 1st Drawing Frame. 

4th. „ 2nd „ 

3th. „ Roving Frame. 

During its passage through the breaker and finisher the jnto is going 
through what is termed the carding process — that is, it is being cut 
up into a sort of tow, and during the process it is being drawn to a 
certain extent at the same time. In the drawings a number of ends 
or slivers, as they are usually called, are put together and run through 
the drawing into one at the front, and it is being drawn out still 
smaller and finer during the process. In the roving frame each end is 
put through the roving by itself, and when passing through the roving 
is drawn finer still, and delivered at the front to the weight required 
for the yarn into which it is to be spun. While it is being delivered 
at the front of the roving, as it runs on to the bobbin, a certain 
amount of twist is put on to keep it together while it is being unwound 
during4he spinning process. To give in detail to a certain extent a 
description of the work done by each of these machines, and also at 
the same time to show the methods of their arrangement and the cal- 
culations of the different speeds involved in each of them, along with 
one or two arrangements to show the weight of rove produced, will be 
my object in this chapter. , 

With reference to the quantity of jute laid on the breaker feed 
table, two methods are adopted. The first? and I believe the most 
com mon method, is to weigh so many pounds of jnte and lay it on the 
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feeding table of breaker during one round of a clock which is attached 
to the feed roller for the purpose of measurement of the jute as it 
is passed into the breaker ; the other system is to put the jute over 
the breaker without weighing it, and take the cans to a machine called 
a balling machine. So many slivers from the breaker are made into 
a ball or lap, and these laps are made a cortain weight for a cer- 
tain length, and this determines the weight of the slivers delivered 
from the finisher in a certain number of yards. I give an illustration 
of a balling machine, and particulars of arrangements, but all the cal- 
culations in this chapter are based upon the weight of the “dollop” — 
that is the weight laid upon the feeding table of breaker for one round 
of the clock provided for that purpose. It will now be understood 
that all the measurement of the jute in course of being made into 
rove is done at the commencement, and in practice there is not found 
any necessity for more weighing of tlio material in the process of 
making rove. 

Jute breakor cards and finishing cards are very much of the same 
construction ; they both consist of a cylinder, usually 6 ft long and 
4 ft. diam., round which are placed rollers, called first, feoding roller, 
then stripper roller, worker roller, doffer roller, drawing roller and 
delivering roller. All these rollers revolve in the same direction as* 
the cylinder ; the feed roller takes the jute into the cylinder ; the 
jute passing between the feed roller and shell as it is fed in, is 
retarded by the pins of feed rollers, and as it passes through the shell, 
it is carded, or combed, by the cylinder. The workers, although 
revolving in the samo direction as the cylinder, from the angle at 
which the worker pins are set, cards, or combs, the fibre still more. 
The strippers, running in the same direction as the cylinder, and from 
the angle at which their pins are set, do not card the fibre, but clean 
the fibre which is on the worker, aud pass it on to the cylinder again. 
After it passes the worker and stripper, it is taken off the cylinder by 
the doffer, and from the doffer is carried through between the drawing 
and pressing roller, which are in front of doffer, and passing down a 
conductor, is passed again through a delivering roller into the can. 

In the case of a down-striker breaker, the fibre passes over 
the top of doffer on to the drawing roller ; and in a full circular 
finisher, the fibre is passed to th t e drawing roller from the under 
side of the doffer. A reference to the 11 set ” of the pins in eaoh 
ease will enable v the reader to follow this explanation. Much diver- 

•Note.— That is, the periphery of rollers and cylinder travel in the 
same direction at points of contaot. 
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sity of opinion exists is to tho best speeds for the cylinders and the 
different rollers to be driven. It is well known that breaker and 
finisher cylinders are being run at a speed which varies from 
160 to 200 revolutions per minute. This diversity of opinion as 
to speed proves, I think, very conclusively that there must be a very 
wide margin, within which it is possible to work ; and probably the 
best speed for breaker and finisher cylinders, working jute for hessian 
warps and wefts, will be found somewhere between these extremes ; 
and, l believe, these speeds will be found by taking the breaker 
cylinder at 190 revolutions per minute, and the finisher cylinder at 
180 revolutions per minute ; and although, as will be seen, 1 take 
these speeds for some of the following calculations, 1 also give some 
other calculations with other speeds, which have also been found to 
work on the whole equally as well. Tho quality of the jute in procosB 
must always bo taken into consideration in determining the proper 
speed, and in practice it is not found always convenient to be altering 
the speed of the breaker or finisher cylinders. It is not a difficult 
matter to alter the position of the Bholl to the cylinder, and 1 am 
convinced from experience that it is often found to be advantageous 
to shift the position of tho shell to the cylinder, either by putting it 
closer or by taking it away from the cylinder when necessary, owing 
to the hardness or softness of the jute that is being used. 

With reference to the quantity that may bo put over breaker and 
finisher in 10 hours there is also some diversity of opinion. This, 
however, in practice, will, to a considerable extent, be found lo be 
regulated by the sizes that are being spun ; and if these sizes are taken 
— say, from 7 to 12 lbs. — in a general average way over a mill, as shown 
in the plan, the finisher will do about 80/35 cwt, ppr day of 10 hours. 
I am, however, well aware that there ure many finishers doing less, 
but I also know that many finishers are doing a great deal more. In 
passing, I may Bay that the quantity named — 30/35 cwt.— can easily 
be got over a finisher, with a dollop of moderate weight at the 
brekkers— say 30/33 lbs. — in a single round of the clock — on a single 
doffer breaker — and for a double doffer breaker, with two deliveries, 
with rollers 16* diameter, of 40/44 lbs., in one round of clock. 
And here let me remark, the single delivery breaker and finisher 
should not be driven faster than what is actually necessary to 
provide sliver to keep the system fully in motion. This is one 
of the great points in regard to the speed of the cards and 
drawings. Their speed should be so adjusted that there will be no 
long stoppages, which only lead to general interruption of the organiz- 
ation of the department. The cards and breakers should also be 
dosed in with sheet iron, doors being made to allow of the dust being 
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swept out ns required. If they are closed in thoroughly, it will in a 
great measure prevent accident ; and if a card takes fire, prevent it 
spreading to the next machine. 

As shown in the plan one breaker supplies sliver for tiro finishers, 
but if a large production is wanted there is room for 9 breakers to 14 
finishers. 

As to the position of the breakers and finishers, in the plan 
given it is intended that the breaker feeding table is next the batching 
house, and the breaker delivering towards the back of finisher. The 
cans from the front of breaker will then be taken to the front of 
finisher by boys usually called “ can trailers.” These cans — say, 8 or 
10 at a time — being fed into the finisher over the feeding cloth, as in 
the breaker, and delivered at the one side of finisher in front, it will 
be delivered at the right or left side, according as the finisher is right 
or left hand, as it is usually termed. 

The cylinder lagging, or staves as they are more generally called 
in this quarter, require periodically to be refilled with new pins. In 
the case of the breaker this will havo to be done twice a year. 

The general method is to rotnove tho one half of cylinder cover 
once evory three months, and refill them. Although sometimes the 
fourth part of the cover is taken off every six weeks and refilled, this 
method, if adopted, will, of course, ensure a more general average 
sharpnoss in tho pins of the cylinder cover. 

Tho finisher staves will requiro to be renewed once in a year, 
and this is done by removing the half each six months and refilling 
them Tho workers and strippers, &c , will run on an average, say, 
the workers 7 years, and the strippers 5 years. 

One other point may be mentioned, and that is all the rollers 
except drawing roller, pressing roller, and delivering roller are 
covered with wood, and in course of wear they are inclined to go off 
the ' truth’ — this causes trouble when setting the card, as it prevents 
tho rollers from being equally set all the breadth of the card. When 
they aro discovered to be off the truth, the staves should be taken off 
and the rollor put into a turning lathe and made true right across the 
rollor. All the rollers are set to a certain gauge from the oylinder, and 
also to a certain gauge from one another. Farther on in this chapter 
a table to which they should be set is given, but in practice it maybe 
sometimes necessary to vary the setting a little in either direction. 

With reference to the question's to whether double doffer breakers 
and finishers are better than Bingle doffer breakers and finishers there is 
some difference of opinion. Certainly there are not nearly so many 
double doffer cards working as single doffers, and I don't think (hey 
are necessary for producing hessian warps and wefts if you have plenty 
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of single doffer cards ;*but I believe from my experience that you got 
more off a doable doffer breaker than a single doffer, particularly if 
you have to work a certain quality of jute, and find it necessary to do 
this with a fairly heavy dollop. Into the lueritB of this question it is 
not necessary to enter here. The student will not find this point 
trouble him for a considerable time, and by which time he will, both 
from theory and practice, doubtloss be in a position to think it out 
for himself. 

For the changing of the speeds in connection with the working 
of the breakers and finishers there are four pinions usually called * 
change pinions. These are — first — the pinion on the end of the 
cylinder arbor, usually called the cylinder pinion ; this pinion increases 
or diminishes the speed of every roller on the breaker or finisher 
except the stripping rollers, which are driven by a bolt paBBing 
over a pulley on the opposite end of cylinder arbor, and on the 
inside of the driving pulleys; the second change pinion is the 
pinion which lengthens or shortens the draft between tbo feeding 
roller and the drawing roller, by the term draft is meant the 
difference between the surface velocity of the feed roller and drawing 
roller, the third change pinion is the pinion which increases or 
diminishes the speed of the workers in their relation to the surface 
speed of the cylinder ; the fourth changes the relative speed between 
the drawing roller and the doffer, which lengthens or shortens the draft 
between doffer and drawing roller, as it is usually termed. The posi- 
tion of all these change pinions arc marked on the illustrations of 
breaker and finisher, and also on all the calculations pertaining to 
these four points. 

When you increase the speed of the workers you reduce the 
amount of carding being done to the fibre, as there Is being less resist- 
ance given to the action of the cylinder upon the tibro between the 
cylinder and worker pins ; and when you decrease the speed of the 
worker the reverse action takes place, and of course more carding is 
done,* A reference to the manner in which the pins are set round 
the cylinder and round the worker will explain this to the reador. 
The student should also study very carefully how the pins are set in 
all the different rollers, so that he oan take them out and put them 
in, understanding very thoroughly the reason in his own mind how 
the “sets” upon the pins are placed in the different rollers, and the 
cause for them being so set , 

A table of all the diameters of cylinders and the other rollers over 
the wood over the staves and over the pins is given, and will be found 

♦JioTS. — Tbs reader will observe that if the surfaoe velocity of cylinder 
and worker were equal there would be no carding action. 
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of considerable use as a reference. All the surface speeds referred to 
in the calculations are taken from the circumference at the centres 
of pins. 

Sufficient explanation of the machines hasnow beengiven, and we 
may proceed to show the calculations for surface speed and drafts. 


SINGLE DOFEKK UREA HER. 

First, let us try and explain the way to take the draft of a breaker 
card, and we will try and make it as simple as possible, and we will 
illustrate this bv putting down the letters in their order for a formula, 
as follows : — 


A C E G 

— X — X — X — 

B D F H 


In the above — 

|A = Diameter of Drawing roller. 

} B = Drawing roller wheel teeth. 

1 0 - Wheel of double intermediate in gear with cylinder pinion. 

I D - Ohange'or draft pinion on nave of above. 

| R = Wheel of double intermediate in gear with draft pinion. 

V - Pinion on nave of double intermediate in gear with wheel on end 
of feed roller. 

t Q = Wheel on end of feed roller. 

H « Diameter of feed roller. . . 
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Hrt 


Tt«S— • 

I k ~ x ' ^ ' x ' “if rTDft'* 13 ' 32 follow. 

4 X w x no X no 

52 x x 20 x xof = 346 332 = Constant Number for draft. 

It will be observed from above, that commencing with diameter 
of drawing roller, omitting the single intermediate wheels, you take 
all the pinions and wheels as they come, one after the other, until you 
arrive at the feed roller, and you* finish the statement of the calcula- 
tion with the diameter of feed roller. If the student proceeds on these 
lines, he cannot, go wrong if lie gives the matter a little consideration 
and perseverance. * 

Note the draft of any machine, whether breaker, finisher, drawing, 
or roving, is the difference between the surface speed of the first and 
last rollers of the machine. 

Next the draft, between the d offer and drawing roller — 

A C E 

— x — x 
IS 1) F ' 

Then, in this case — 

A = Diameter of drawing roller. 

•B« Pinion on end of drawing roller. 

;C« Wheel of double intermediate in gear with pinion on end of 
drawing roller. , 

D = Pinion on nave of intermediate in gear with doffer wheel. 

E « Doffer wheel. 
i F -> Diameter of doffer. 

Thus— 


| 4 

54 

88 

J — X 

X 

— , 

hi' 

26 


4' 

54 

88 


_ x — ► x — 

88 238 ? 


doffer «ml drawing roller. 


Constant Number. 


* 


C 
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Note here that, in reference to draft between dofler and drawing 
roller, taking the diameter of dofler at points of pins against the 
diameter of drawing roller at 4" diameter, the relative speeds that 
have been found to work well are : — Drawing roller to .rovolve at a 
surface speed of 100 inches for 54 to 57 inches of dofler. Of course, 
though the diameter of d offer at points of pinB is taken, it must be 
borne in mind that the beard projocts, "perhaps, 3* to 4* from the 
points of doffor pins, making a diameter of perhaps 23" to 24" instead 
of 16" as at pin points. Even then there is a draft between the dofler 
ana the drawing roller, but experience has shown that this difference 
of speed is best tor the effectual clearing of the doffers, and for keeping 
the fibres straight. The effect I should look for with too slow a speed 
tor the drawing roller would be that the fibre would not be*s straight 
as is desirable, and a more or less lumpy or cloudy appearance would 
be given to the fleece. On the other hand, if the roller went too fast, 
I should expect thin parts, or breaks, in the continuity of the fleece. 

For the calculations and arrangements of worker wheels, see the 
specifications of breaker speeds, &c. 


SINGLE DOFFER FINISHER. 

Finishers, drafts, &c., are done in the same manner — thus : — 
A C E G 

— X — X — X 

B * D F H 

i 

Then in this case — 

/ 

A * Diameter ot drawing roller. 

B« Wheel on end of drawing roller. 

P* | Double Intermediate. 

| Double Intermediate. 

< 

G — Wheel on end of feed roller, 

H - Diameter of „ 
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Thus- 

4 104 96 96 

— x — x — x — » 14*26 =• draft between feed and drawing 

75 * 32 28 4 rollers. 

4 104 96 96 

— x — x — x -T- = 399'3593 = Constant Number for draft. 

75 32 4 

pinion. 

Again, the draft between the doffer and drawing roller — 

ACE 

— X — X 

B 1) P 

In this case — 

A ■» Diameter of Drawing roller. 

Bo Pinion on end of drawing roller. 

C 1 

U » j- Double Intermediate. 

E a Wheel on doifer. 

F a Diameter of doffer. 

Thus— 

4 60 84 

— x — x — 2 ’21 = draft between doffer and drawing roller. 

23 26 15 r * ff 

4 60 84 

— x — x a Constant Number for draft. 

23 C. l5 r V 

Observe that the note given in reference to draft between doifer 
and drawing roller applies also to the finisher card. 

For the calculation and arrangement of worker wheels and speeds, 
see the specifications of finisher speeds, etc. 

Referring to the delivery of the sliver from the drawing roller 
into the conductor of finisher, sometimes it is delivered in two distinct 
slivers, and run into one as it runs into delivering roller, and some- 
times it is delivered in one sliver from the drawing roller. This is the 
better way, as the sliver works much better on the gills ot first 
drawing, and there is less chance <Jf a slack side on the sliver as it 
passes through the drawing, and it is delivered at the front with much 
more levelness and regularity than it is when made in two at the 
finisher. 
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DOUBLE DOFFER BREAKER. 


A r. k 

X — X — 

B I) F 

Thus in this case — 

A~ Diameter of drawing roller. 

B = Wheel on end of drawing roller. 
C 1 

= Double intermediate. 

P I 

p > - Double intermediate. 

(i - Wheel on end of feed roller. 

II - Diameter. 

Thus— 


G 


II 


Draft. 


•I 150 150 15f> 

— x x x i*-7 draft between feed and drawing 

70 114 30 20] rollers. 

4 150 150 154 

x x x — - =330*158 constant number of draft. 

70 Hmnffe HO 204 

pinion. 1 

Notb. — That it is the wheel on end of lower draw ing roller that is taken 
when calculating the draft of Double Doffer Breaker. 

In double doffer cards, the wheel on bottom drawing roller is 70, 
and on top roller 74 teeth. This gives a draw to the bottom 
so as to ensure the sliver from top rollers being taken up 
properly by the bottom ones. 

Again the draft between the doiVer and drawing roller — 

A C K 

— X* X 


B I) F 

In this case — 


A - Diameter of drawing roller. 
B =» Pinion on end of ,, 

^ ~ | Double intermediate. 

£=a Wheel on doffer. 

F = Diameter of doffer. 

4 57 88 


24 

4 

24 


x — x = 1 *92 draft between doffer and drawing roller. 

28 15} • 

57 88 

x x » 53*935, constant number for draft, 

change i * i 

pinion. 
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DOUBLE DOFFER FINISHER. 

A . C E 

— x — x — .» Draft. 

B 1) F 

Then in this case — 

A -Diameter of Drawing Roller. 

B* Wheel in end of „ 

C 

— » Double Intermediate. 

1) 

E — Wheel in end of feed roller. 

F* Diameter „ u 
4 138 144 

— x x — — = 12 03 draft between feed and drawing rollers. 

76 *20 4} 

4 138 144 

— x x 246 092 constant number for draft. 

7 (J change 4 1 

<U pinion. -1 

Again the Draft between Doffer and Dr aw mg Roller— 

ACE 

— X X a 

B D F 

Then in this case — 

A= Diameter of drawing roller. # 

B ^ Pinion on end of ,, 

j Double Intermediate. 

E * Wheel on dofler. 

F = Diam. of „ 

4 54 8* 

— x — x 2*04 draft between dofter and feed roller. 

24 25 i 5$ 

4 54 88 =* 51 096 constant number for draft. 

— x x t 

2 * #Z! 16 i 

Note. — T op Drawing Roller Wheel 80 Teeth. 

Lower » » 76 , 9 
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ARRANGEMENT OF SINGLE DOFFER BREAKER CLOCK. 

We will now describe the method followed to produce a certain 
weight of rovo from a certain “ dollop.” The word dollop is the name 
applied to the bundles of jute laid on in one round of the clock 
attached to the feed roller. 

Two methods for doing so are adopted — 

1st. The weight laid on in one round of clock, calculated from the 
circumference of feed roller at centre of pins. 

2nd. The weight laid on in one round of clock, calculated from the 
circumference of the plaiding roller. This roller is 4' in 
diameter, but the thickness of the foeding cloth must be 
taken into account, and this makes the diameter 4$', or 11‘95 
inches in circumference. 

Athough the first method is preferable, the calculations of both 
arc explained. 

Taking the first method — thus : — 

A C 

B D 

In this case — 

e 

A- 3 Threaded worm on ond of Feed roller, and a 3 threaded 
worm is equal to a pinion of 3 teeth. 

B - 42 Teeth pinion in gear with worm. 

C = 36 „ on nave of 42 teeth pinion. 

D * 36 „ on arbour of clock. 

Thua- 

A ' x o k - r* And a T V revolution of the clock is equal to one round 
of feed roller, and, therefore, there are 14 revolu- 
tions of feed roller in one round of dock. 

Feed roller, 10£" diam., accordirifc to Messrs Fairbairn, * 92 # 98 inches 
circumference. 

■ 12*82 yds. injone round of the dock. 
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In my own experience I have always found the diameter of feed 
roller to be 10}“, and worked out the length of clock from that 
diameter — thus : — 

A x » tV And, as above, 14 revolutions of feed roller for one 
round of clock. 

lOfdiam* * 38*77 circumference. 

— ~ *1313 yds. in one round of clock. 

Then the second method — 

ACE 
— * x — x — 

B D F 

Then in this case — 

• A * Pinion on end of plaiding roller. 

' B* Wheel in gear with it. 

} C = Worm on other end of feed roller. 

D*42 teeth pinion in gear with worm. 

E * 36 „ on nave of 42 teeth pinion. 

F be 36 lf on arbour of clock. 

Chua — 

; x /j x}}. Jgg = j ( V Almost, therefore, g-g of a revolution of the 

clock equals one round of the plaiding 
roller. 

* 4 

'< Plaiding roller, diam. * 12 95 circumference. 

I 

\ ** m 12*6 yards in one round of the clock. 
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SPECIFICATION AND SPEEDS OF JUTE BREAKER (Single Dorm). 

Cylinder 6' x 4' — 2 Workers, 2 Strippers, 1 Doffer, Doffs with iron rollers. 

Speed of Cylinder 190 revolutions per minute. 

Cylinder Pulleys 24" diameter, 6" broad, 2i" bore, 

Pulleys driving Strippers 14" diameter, 3J" broad, 2}" bore. 

Pulley Seats on Strippers ljj" 

Wheel ,, workers 1|" 

„ „ doffer If 

„ « feeder 1J" 

„ „ drawing roller 1 1" 


„ ,, delivering „ 

>r 




„ „ tin rollers 

»r 


• 



Under 



Contra to Centre to 


wood. 

Over wood. 

Over hIhvi‘1, 

Centre of piiiA. < »yop ntm*. Centre of idne, 

Cylinder Ring, 

43f din. 

48'dia. 

492" dia. 

49 j|" din. 15511" cir. 15609" cir. 

Nos. 1 end 2 Stripper Rings, 

„ 

11 ,. 

12A „ 

12J •• 8809 „ 8887 

Nos, 1 end 2 Worker, 

4J „ 

7 ,, 

8J „ 

8J „ 25*52 „ 26*70 „ 

Doffer Rings, 

11 ,, 

H „ 

16 „ 

1 5 ,, 47*12 „ 48-10 „ 

Feeder 

6} „ 

» .. 

ioi ,. 

10J „ 31-80 „ 32-98 „ 
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'Tin llollers 10* diameter and 31*4 1" circumference, 
Drawing Hollers 4" dia. 1 2 '56 „ 

Delivering Rollers 4' dia. 12*50 „ 

*Plaiding Roller 4" dia. 12*56 „ 


*NoTB.-Whfin this roller is used to calculate tlie length of breaker clock, the diameter is taken at 41" ; this allows 
for thickness of feed cloth. 

* Cylinder 49 J J diameter at centre ol pins = 156'09" circumference— 

190 x 156 OD — 29657*10 ins. ^ 2471*42 ft.— the surface speed of cylinder per minute. 

Feed roller 101" diameter at centre of pins =32*98" circumference. 

io Jfc 

Cylinder Pinion 44 teeth. 

Oyl. pin. 

44 ,. X _?L^ ?? =• 4*49 revolutions of feed roller per minute. 

80 x 110 x 110 

4*49 x 32 98= 148*08 ins. or 12*34 feet— surface speed of feed roller per minute. 
a -a Yxevrr i$i4t 'Wj • 

Nos. 1 and 2 Workers 8J" diameter at centre of pins = 26*70" circumference. 

<’yl. pin. 

1- - x ■** * = 21 ’38 revolutions of workers per minute. 

1S6 x 138 1 

21'88x26'70 = 570 , 84,ins. or 47 '57 ft.— surface speed of workers per minute. 

’Not t.— These diameters are taken from a Fairbairn Specification. 


Nos. 1 and 2 Strippers 12$" diameter at centre of pins ■ 38’87" circumference. 

Pulley driving strippers 1 4’ diameter, Pulley on end of strippers 20J" diameter. 
1!W JL|L = 12!K5 revolutions of strippers per minute. 

129 75 x 38 87= 5043-38 ins, or 42G 2& feet— surface speed of stnppers per minute. 
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Doffer 15^" diameter at centre of pins = 48*10" circumference, 

n 

t 1 Oyl* pin. 

i l ~ il'l 1 revolutions of doffer per minute. 

' 0 1 x ,>4 x 88 1 

» 

21*1 1 x 48 10- 1015*39 ins. or 84*61 feet— surface speed of doffer per minute. 

Drawing Roller 4" diameter --t 12*56 circumference. 

Cyl. pin. 

100 x 44 

— = 160*76 revolutions of drawing roller per minute. 

160*76 x 12*56 = 2019 14 ins. or 1 68*20 feet— surface speed of drawing roller per minute. 


Delivering Roller 4" diameter- 12*56 circumference. 

Cyl. pin. 

ft* * j 1 5 4*07 revolutions of delivering roller per minute. 

154*07 x 12*56 -1935*1 1 ins. or 161 2b feet— surface speed of delivering roller per minute. 

Nos* 1 and 2 Tin Cylinders 10" diameter - 7 31 .4 1 circumference. 

Cyl. pin. 

® - 17-81) revolutions of tin cylinders per minute. 

13ft x 138 x 84 ' 1 

17*89 x 31*41 = 561*92 ins. or 46*82 feet-- surflice speed of tin cylinders |>er minute. 

Plaid ing Roller 4" diameter = 12*56 circumference. 

Cyl. pin. 

190 x 44 x 26 x 20 revolutions of plaiding roller per minute. 

80 xlio x 110 x 46 i ft i 


ll*12x 12*56=139*66 ins. or 11*63 feet --surface speed of plaiding roller per minute, 
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Plalding Roller „ 1 212*J 
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rv 1 . • n IN * CyK pin. X 23 

Delivering Rollers T~24 

1 


190 x Cyl. pin._^26 x 20 
; so ' x uo ~x no 


Feed Boiler 

• „ # A w . 100 x Cyl. pin. x 48 

Noi. 1 and 2 Workers ij« Vis's 


Doffer ... 
Drawing Boiler 
Tin Cylinders 
Plaiding Holler 


19 0 x C yl. pin, x 24 x 26 
52 x 54 x 8H 

190 x Gyh piiK 

' * " 32 

100 x Cyl. pin. x 45 x 75 
136 x 138 x 84 

190 x Cyl. pin. x 26 x 20x 114 „ Qir 
80 x 1 lO x lIOx 46 * 


-3-501,602 Constant No. for revi per minute. 
= -102,066 
- -485,933 „ 

= -479,797 
= 3-658,846 
= -406,753 


Setting of Brkakkk 


7 " 

IS 


Shell to Cylinder, 

Feed holier to Shell, ... 

„ Cylinder, 

No. 1 Worker to „ 

No. 2 „ „ 

Nos. 1 and 2 Strippers, 

Between Strippers and Workers, 

Doffer to Cylinder, 

Drawing holler to Doffer, 

The Speed of the Workers can be changed without affecting the other roller speeds as under:- 

w * k «- 
ion v M * Change 

__ _ .. . ~ -38,469 Constant No. with a 38 T. Cylinder Pinion, 

136 x 138 


No. 9. 
„ 16. 
„ 12. 
„ 14. 
„ 14. 

Iff. 
„ 16. 


"» " 
nr 


• 190 x 40 x C P. 

136 x 138 

= •40,494 

40 

WO x 42 x C.I'. 

136 x 138 

= •42,519 

42 

100 x 44 x C.P. 

~ 13# x 133 

-44,543 

44 

100 x 46 x C.P. 

136 x 138 

=•46,568 

46 

100 x 48 x CP. 

138 x 138 

=•48,598 

48 

190 x 60 x C.P. 
r "' 136 x 138 

=•50,618 

50 
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SPECIFICATION AND SPEEDS OF JUTE BREAKERS, 
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Dollop 32 Ibe. Cylinder Pinion 44 teeth. Pulleys 24", 

» 

Worm forking Clock, 3 threads, No 6 pitch, bore. 

» i • 

~ 14 revolution! of feed roller for one round of clock. 


Circumference of feed Boiler at oentre of pins 32*98". Diameter 10J", 

82*98 x 14= 46*172 inches or 12*82 yards for one round of dock. 

4 x 80 x 113 y .-li? a 13*63 draft between feed and drawing roller. 

52 x 26 x 20 x m * 

* =,304578 Constant Number for draft. 

52 xCP.x 20 x 104 

^ x 26 7V * = 2*07 draft between doffer and drawing roller. 

Note.— T his draft is only necessary for the delivery of material bctwcon the doffer and the drawing roller 
but is not required in working out the draft between! the feed and drawing roller. 

13-63 x 12*82 = 174*736 yards delivered at the front of the breaker for one round of the clock. 

Change Pinions 20 21 22 23 24 25 2G 27 28 29 30 1. 

Drafts - 17*72 16*88 16 11 15*41 14*77 14*18 1363 13*13 12*66 12*22 11*81 


SPECIFICATION OF PINS. 

Sbwuf Length of Pin 


Cylinder 

7rxl8* 

Pitch. 

fl*y IS* 

h x s 

Steve., 

120 

Uowa 

7 

Pliw. 

38 

llll.. 

No. 12-1" 

out. 

6 " 
10 

Feed Roller • 

71 x 9 

Iff * Iff 

24 

8 

81 

ti 12-H 

8 

No. 1 Stripper ■ 

71 x 12 

w 

30 

8 

71 

„ 13-1J 

i 

No. 2 „ 

71 x 12 

hi 

80 

5 

71 

„ 13.1J 

1 

No. 1 Worker 

71 x 7 

TtV x Iff 

30 

7 

58 

„ is-H 

i 

No. 2 „ 

71 x 7 

iWff* 

30 

7 

55 

» 13-1J 

1 

Doffer 

71 x 14 

1*1 

34 

8 

81 

.. 14-11 

Iff 



SINGLE DOFFEIt BREAKER CARD. 


SINGLE DOFFER BREAKER CARD. 

Sectional elevation shewing geanng at end jp tyoeite to driving pulleys . 


Soalk til 


A 

Diawmg roller wheel, 

52 teeth 

B 

Intermediate, 

108 teeth 

C 

Intermediate, , 

106 teeth 

D 

Changes on cylinder end. 

20 to 60 teeth. 

E 

Staid wheel carrying changes, 

. 80 teeth. 

F 

Changes, 

20j|p 60 teeth 

G 

Stud^ wheel carrying changes, 

80 teeth. 

H 

Changes, 

. 20 to 60 teeth 

1 

Stud wheel, 

. 110 teeth. 

.T 

Stud pinion, 

... 20 teeth 

K 

Feeder wheel, 

110 teeth 

L 

Feeder whetl for driving sheet rollers, 

114 teeth 

M 

-Sheet roller wheel, 

46 teeth. 

N 

Intermediate for driving workers, 

108 teeth 

uo 

Worker wheels, 

... 138 teeth 

P 

Tntci mediate lx tween workei $, . 

84 teeth. 

QQ 

Worker wheels foi driving tin roller, 

75 teeth, 

RR 

Tin roller wheels, 

. 84 teeth 


Draft Arrangement— 

^ ^ |jj ~ 1 * 13*63 draft between feed and drawing rollers. 

5 j * 'JJ-J }J,-S54-178Wipt No for draft, 

4 * 

Notk —This 1 ^ with feed roller takes 1Q£" diameter (Fairjmirn), 


Feed rollei 10|" diameter at centre of pine, 


4'i<WI<il0x no 

62 * 2b x J JK( x lug 


13 32 'draft 


“ 846,332 Conshtnt No for draft 


Note - V P,— Change draft ptoion. 



SINGLE DOFFER BREAKER CARD. 
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«K(1I.R ni>VFEB nilF.AKRn r.AR 


SINGLE DOFFER BREAKER CARD. 

Srrtiniiul elmttum shou'iixi auarlmi at dr 'mnn enc 


Sc ALU 1 \ r th . 


A 

Swift pulley, .. 

... 14" dia. 

BB 

Stripper pulleys, 

.. 20’ dia. 

c 

Stretching Pulley, 

14" dm. 

1) 

Drawing roller pinion, ... 

24 teeth 

E 

Stud wheel, ... 

54 teeth, 

F 

Stud pinion, ... 

28 teeth, 

(i 

Duffer wlioel, 

88 teeth 

II 

Intermediate, 

llOteot 

1 

Intermediate, 

108 teet 

T 

iv i* 

II A . .. 1 . 


Speed of Cylinder, 100 revolutions per minute. 

190 x J J - 133 revolutions of strippers per minute. 
Longtli of Feed Olotli, 13 feet. 

Breadth „ ,, ft „ 6 inches' 


One Feed Cloth is used for breaker, and it should be made of plaidiug, ft* thick. 



SINOL.E DOEFElt BREAKER CARD. 
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Single doffer breaker card. 


Uv/wimm. Vi.kvaTIOK SHOWING (iKAHIMi AT PuiVING hND, 
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SPECIFICATION AND SPEEDS OF JUTE HHEAKERS. 


SPECIFICATION AND SPEEDS OF JUTE BREAKERS (DOUBLE DOFfBB).' 

Cylinder Pinion 44 teeth Cylinder 184 84 revolutions per minute. 

A 

Cylinder 6'x 4', 2 Workers, 2 Strippers, 2 Doffors. 

Fast Pulley 30" diameter, 6" broad, 2|" bore. 

Loose „ 30 „ 6 „ 3J „ (this pulley works in a bush). 

Pulleys driving Strippers 1 2" diameters, 3J" broad, 3 J" bore. 

Pulley Seats on Strippers 1J" 

Wheel Workers 1$ 

Doffors ■ If 

Feeder • If 

Drawing Roller 1} 

Delivering Roller 1] 

Tin Rollers - 1] 



Under Wood. 

Over Wood. 

Over Staves. 

Centro to Centre 
of pins. 

Over Staves. 

Over Centre 
of pin 

Cylinder ring 

. 43J" din, 

48" dia,. 

49J" dia. 

49J" dia. 

154*7 cir. 

155-5 cir. 

Nos. 1 and 2 Stripper rings 11 J 

H 

I5J ., 

w* .. 

47*516 „ 

48-694,, 

Nos. 1 and 2 Worker 

„ <1| 

14 „ 

w* .. 

16* .. 

47 -516 „ 

48-694,, 

Doflers 

11* 

14 

16* » 

16* .I 

47-516 „ 

48-694,, 

Feeder 

16 

18* .. 

19} 

201 .. 

62-046 „ 

63-617,, 


Tin Rollers • • 16" dia. and 80’ 265 cir. 

Upper and Lower Drawing Rollers 4 „ 12*56 „ 

Delivering Roller - - 4 „ 12*56 „ 

184*84 revolutions of cylinder per minute. 

Cylinder 49J" diameter at centre of pins = 155*5" circumference. 

184*84 x 155*5 - 28,742*62 ins. or 2395*21 feet— the surface speed of cylinder per minute. 



SPECIFICATION A NO SPEEDS OF JUTE BREAKERS. 


S3 


Oyljuder Piuion 44 T. Cylinder, 184'84 revolutions par minute. 

ij 

Peedt Roller 20]" diameter at centre of pins — 63*6 17" circumference. 

* • Cyl. Pin. 

= 2'3C revolutions of feed rollor per minute. 


2*36 x 63*617 = 150*13 ins. or 12*51 feet the surface speed of feed roller per minute. 

Nos. 1 and 2 Workers 15£" diameter at centre of pius- 49*694" circumference. 

Cyl. Pin. 

revolutions of workers per rniuuto. 

155 144 1 

9*10 x 48*694 = 443*11 ins. or 30 92 feet the surfaoe speed of workers per minute. 
Nos. 1 and 2 Strippers *15$" diameter at centre of pins -48*694" circumference. 

Pulleys driving strippers 1 2 ins. diameter. 

„ on end of ,, 22 „ 

# 100*82 revolutions of strippers per minute. 


100*82 x 48*694 = 4909*32 ins. or 409*1 1 feet the surface speed of strippers per minute. 

Doffers 15$" diameter at centre of pins - 48*694" circumfertince. , 

Cyl. Pin. 

l ijjjjl JL -I f ., * if ** L = 14*72 revolutions of doffers per minute. 

14*72 x 48*694 = 716*77 ins. or 59*73 feot the surface speed of doffors per minute. 
Lower Drawing Roller 4" diameter = 12*56" circumference. 


Cyl. Pin. # 

184*84 x 44 revolutions of lower drawing roller per minute. 

70 


116*18 x 12*56 « 1459*22 ins. or 121*60 ft. the surface speed of lower drawing roller per minute. 



SPECIFICATION AND SPEEDS OF .JUTE BREAKERS. 


Upper Drawing Roller 4" diameter - 12*56" circumference, 

Cyl. Pin. 

104*84 >: 44 ] 09*90 revolutions of upper drawing roller per minute. 

109*90 x 12*56 - 1380*34 ins or 1 15*02 ft. tlie surface speed of upper drawing roller per minute* 

Delivering Roller 4" diameter =- 12*56" circumference. 

Cyl. iln. 

121*46 revolutions of delivering roller per minute. 

121*46 x 12 56- 1525*53 ins. or 127*12 feet the surface speed of delivering roller por minute. 
Tin Cylinder 16" diameter = 50*265" circumference. 

* 

Cyl. Pin. 

*/**'-- x i* * ^—18*21 revolutions of till cylinders per minute, 
ljft 72 

18*21 x 50*265 = 915*32 ins. or 76*27 feet the surface speed of tin cylinders per minute. 
Plaiding Roller 4" diameter = 12*56 circumference. * 

Cyl. Pin- 

184 ‘84 -• 44 ^84 ^80 0*01 revolutions of plaiding roller per minute. 

)50 150 150 # 3J 401 


9 91 x 12*56=-- 124*46 ins. or 10*37 feet the surface speed of plaiding roller per minute. 



SPECIFICATION AND SPEEDS OF Jl T TE BREAKERS. 
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Workers to the Strippers 1 11*08. 
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SPECIFICATION AND SPEEDS OF JUTE BREAKERS, 


Feed Roller 


184-84 x C.P. x 34 x 30 
ISO ISO 156 


Nos. 1 and 2 WorkersM'liJ'JP-Lil" ... 

155 144 


Doffer 


184-84 x C.P. x 24 x 28 
'"74 07 88 


Lower Drawing Roller 184 '® 4 -^- 


Upper Drawing Holler 
Delivering Holler , 1 
Tin Cylinders ... ! 


.184-84 xC.r. 

' 74 

184J34 xC.I\x23 
70 22 
184-84 x C P. x 25 
155 " 72 


= *053,714 Constant No. for revs, per minute. 

- ‘207,034 

- *334,641 „ „ ' 

-2-64,057 

= 2-49,783 
= 2-76,058 

- ‘414,068 


Plaiding Rollers ... H 4 * 4 -* C.P. x 34 x 30_x_130 = . 226233 

b 150 150 156 31 ’ ’ 

Feed Holler to Cylinder, ... ... No. 16. 

/ „ Shell, „ 9, 

Shell to Cylinder, ... ... ... x \". 

\ No. 1 Worker to Cylinder, ... ... No. 14. 

Setting ok Double j ^°* ^ *” M 

/ Nos. 1 and 2 Strippers to Cylinder, ... „ 16. 

Doffer Breaker j 

j Between Workers and Strippers, ... „ 16. 

I Upper Doffer to Cylinder, ... ... „ 16. 

Lower „ „ ... . ... „ 14. 

Upper Drawing Roller to Doffer, ... „ 9. 

I Lower „ „ ... ... „ 9. 

The speed of the workers can be changed without affecting other parts of the breaker as under 


& f X: w«*r. 

184-84 x 38 x SSJ .. 

155 144 

■314691 Constant N. with 38 teeth cylinder pinion, 

184*84 x 40 x 
155 144 

•331254 

II 

40 

n 

184-84 x 42 x 

155 144 

•347817 . 

>1 

42 

ii 

184*84 x 44 x 

155 “144 

•364378 

11 

44 

>* 

184-84 x 46 x 

155 ' 144" 

•380942 

• »l 

46 

*i 

184*84 x 48 x 

165 ”144 

•397505 

II 

48 

n 

184-84 x 50 x 

155 144 

•414068 


50 

n 



CHANGE PINIONS. 


SPECIFICATION AND SPEEDS OF JUTE BREAKERS. 
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33 6041 36-9644 j 40*3251 43*6854 47 0461 50-4064, 53-7666 57-1273 60*4876 Surface Speed in feet. 



58 


SPECIFICATION AND SPEEDS OF JUTE HREAKER8. 


This Breaker hat) two deliveries, and each delivery keeps a finisher going. The dolop given here 
refers to each delivery separately. From the construction of this machine two qualities ol material can be 
wrought at the same time. 

Dolop 22 lbs.; Cylinder Pinion 44 teeth; Pulley 30". 

Worm working Clock 3 threads, No. 6 pitch, 1{" bore. 

! v 7Z- revolutions of feed roller for one round of clock. 

Circumference of Feed Roller at centre of pins 63 61". Diameter 20 J" 

7J x G3-61 = 466 26 inches or 12*95 yards for one round of dock. 

I l,)0vl56_().7i ( j ra £ t )j etwocn f ee( j an( j upper drawing roller. 

TO x 34c.p. x 30 < 20) h 


4 k 57 x 88_ 
£f x 28c p 15* 


-1*92 


doffer and upper drawing roller. 


hpil f» u*. r»-r 

l)r,lfL round of clock. 

9 71 x 12-95 *- 125*7 yards delivered at front of breaker for one round of clock. 

4 ? -330*1 587 Constant Number for draft. 

70 xC.P.> 30x201 


4 . x B7 Jf 88 - 53*9354 

21 vO.P.^ ir»4 


between doffer and upper drawing roller^ 


DRAFTS. 


Change Pinions 30 31 32 33 34 35 36 37 38 39 40 T. 

Drafts. * 11 00 10*65 10 31 10*09 9*71 9 43 9*17 8*92 8*68 8*46 8*25 


Drafts between Doffer and Upper Drawing Roller— 


Change Pinions 

24 

25 

20 27 28 

29 

80 

Drafts, 

2 24 

215 

2-07 1-99 1-92 

1-86 

1-79 


- as 2*036 draft between doffer and lower drawing roller. 

70 x 74 x 24 x 28 x 15J 9 



SPECIFICATION AND SPEEDS OF JUTE BltKAKERS. 
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It will be observed that there are 4 teeth more draft between the doffer and the lower drawing roller 
thau between the doffer and the upper drawing roller— this is to keep the sliver tight between the top and 
bottom drawing roller. 

.The loAer doffer is driven direct from the upper doffer, and the lower drawing roller direct from the 
upper drawing roller. 


SPECIFICATION OF PINS. 


Cylinder 

... 7Tx48' 


82 

5 

47 

No. 12 1,', 

Feeder 

x 18J 

u * a 

63 

8 

54 

12 1J 

let Stripper ... 

x 14 

4*4 

54 

5 

47 

13 1J 

2nd „ 

x 14 

4*4 

54 

5 

47 

13 1} 

1st Worker ... 

x 14 

i « * 3 

54 

i 

54 

13 1} 

2nd „ 

x 14 

1 6 * 8 

54 

7 

54 

13 lj 

1st Doffer 

x 14 

•j u H 

M X H 

54 

7 

63 

14 1] 

2nd „ 

x 14 

3*3 

54 

7 

63 

14 1] 
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A KUAN OEM ENT OF DOUBLE DOWER BllEAKEK CLOCK. 


ARRANGEMENT OF DOUBLE DOFFER BREAKER CLOCK. S 

Length of clock, calculated from diameter of feed roller, 20 \ inches ••= 

63 61 inches circumference. 


B 

In this cane - 

A = 3 Threaded Worm on end of feed roller 

B = 22 Teeth Pinion ou arbor of Clock in gear with worm. 

.jl — therefore of a revolution of clock is equal to one round of a food 

roller, and* there are therefore 7J revolutions of feed roller for one 
round of clock. 

63-61 x 71 -466*47 inches or 12*95 yards in one round of clock. 

Length of clock calculated from Raiding roller 4 J" diumeter ~ 13 35 cir., 
two thicknesses of feed cloth included in dia. of plaidiug roller. 

A 0 

B X I) 

In this case-- 

A -- Pinion on end of plaidiug roller. 

B - Wheel in gear with it. 

0 - Worm on end of feed roller. 

I) - 22 teeth pinion on arbor of clock in gear with worm. 

1 Vo x :w - /s<io °f 11 revolution of clock equals one round of the 

plaidiug seller 

- g- — = 30J revolutions of plaidiug roller in one round of clock. 

- - 1 H yards in one round of clock. 


Note.— As to the clock (immqmants.—’JLhm is a difference between the 
length of clock when calculated from feed and plaidiug rollers. The method 
followed is to make the calculation at something botween the speed of the 
feeding cloth and that of the feed roller. We estimate feeding cloth at 
thick ; this makes the diameter of plaidiug roller equivalent to 4|" di ame ter. 
Then the feed roller must have a draw on the feeding cloth, so as to ensure 
that the latter does not tend to chbke the shell feeder. Thus, the feeding 
cloth goes at 11 -4, the feeder goes at 12*95; and we estimate that the draw 
of the feeder in one direction and the resistance of the sheet roller will make 
the real speed about 12 yards— lienee the reason that Messrs Fairnbairn, 
Naylor, Macpheraon, & Co,, Ltd., speak of & 12 yards clock. 



DOUBT. E IJOFFEK BREAKER CARD. 


61 


DOUBLE DOFFER BREAKER CARD. 


Sectional elevation showing gearing at end opposite to driving pulleys, 

* 

Scams ^th. 

(For Diagram fee inuje (U). 


A 

Feeder wheel, 

156 teeth. % \ 

B 

Changes, 

36 to 64 teeth. 

C 

Stud wheel carrying do., 

150 teeth. » 

D 

Stud pinion, 

20 teeth. * 

E 

Stud wheel, 

150 teeth. •' 

F 

Intermediate, 

96 teeth. 

G 

Changes on cylinder end, 

36 to 64 teeth. 

H 

Intermediate, 

102 teeth. 

1 

Stud wheel, 

155 teeth. 

J 

Stud pinion, 

25 teeth. 

K 

Bottom drawing roller wheel, 

70 teeth. i. fc 

L 

Intermediate, 

102 teeth. 

M 

Top drawing roller wheel, 

74 teeth. 

NN 

Worker wheels, 

1 44 teeth. 

OO 

Tin roller wheels, 

72 teeth. 

P 

Intermediate between workers, 

90 teeth. 


Draft Arrangement-— 

Feed Roller, 20" diameter— diameter taken from Fairbairn. 

4" x 160 x 160 x 166 _ q.cq t \ 9a n 
70 'Y 34 x 30 X “20" 9 83 d ft 


4" x 150 x 150 x 156 
70 x C.P x 30 x“ 20'' 


334*285 constant N, for draft. 


Feed Roller, 20£" diameter (see Specification of Breaker). 


4" x 150 x 150 x 156 
70 x 34 x 30 x 20i" 

4" x 150 x 150 x 166 
70 xO.P.x 30~ x 20f 


= 97 drafj. 

aa 330*1 58 constant N. for draft. 


Not*.— C.P. - Change on draft pinion. 



DOUBLE DOEFEK BREAKEU OAHI). 


DOUBLE DOFFER BREAKER CARD 


Sectional Elevation showing Gearing 

AT END OPPOSITE TO DRIVING PutLKYS, 



Scale A -One Foot. 



DOUBLE POFFEU BUKAKKH CARP. 


DOUBLE DUFFER BREAKER CARD. \ 

Sectional elevation showing miring at dr i ring end. 



♦ Sl'ALK j'jiTII. 



{For Ih'affram .s’ 1 /nuji (it), 

i 


A 

Swift Pulley, . . 

1 2" dia 

BB 

. Stripper pulleys, 

22" dia. 

C 

Stretching pulley, 

12" dia. 

D 

Feeder wheel for driving idioet roller, 

1 30 teeth. 

E 

Sheet roller wheel, 

31 teeth < 

F 

Top drawing roller pinion, 

24 teeth. 

G 

Stud wheel, .. 

57 teeth. 

H 

Stud pinion, ... 

28 teeth. 

II 

Doffer wh«elH, 

88 teeth. 

J 

Intermediate between duffers, 

96 teeth. 

K 

Bottom drawing roller pinions, ... .. - 

24 and 25 teeth. 

L 

Intermediate, 

124 teeth. 

M 

Delivery roller pinion, .. 

23 tooth. 


Speed Cylinder 184*84 revs, per minute. 

184*84 x JJ 100*82 revs, of Stripers per minute. 
Length of Feed Cloth 14 feet. 

Breadth 2 feet 9 inched 


Two feed clothe are necessary for this breaker i\» it delivers two separate 



DOUBLE DOFFER BREAKER CARD. 


DOUBLE DOFFER BREAKER CARD. * 


Sectional Klevation showing gearing, 
at Driving end. 

Scale A, = Onk Foot. A 



UP STRIKER BREAKER CARD. 




UP STRIKER BREAKER CARP. 

Sectional elevation showing gearing at driving end . 
Scale ^tli. 

(For Diagram nee payc GG )• 


A 

Swift pulley, ... 

14" din. 

BB 

Stripper pulleys, 

18" dia. 

C 

Stretching pulley, 

14" din. 

D 

Drawing roller pinion, . 

24 teeth. 

E 

Stud Wheel, ... 

54 teeth. 

F 

Stud pinion, 

28 teeth. 

G 

Intermediate, ... 

42 teeth. 

H 

Doffer wheel, ... 

88 teeth. 

I 

Stud wheel, 

24 teeth. 

J 

Stud pinion, 

12 teeth. 

K 

Brush wheel, ... 

24 teeth. 

LL 

Intermediate, ... 

1)0 teeth. 

M 

Delivery roller pinion, ... 

. . 22 teeth. 

N 

Doffer wheel for driving tin roller, 

•... * 104 teeth. 

0 

Tin roller wheel, 

52 teeth 

P 

Feeder wheel for driving Bheet toller, 

78 teeth. 

Q 

Intermediate, ... 

40 teeth. 

R 

Sheet roller wheel, 

... 32 teeth. 


Cylinder 190 revolutions per minute. 

190 x * 147*7 revolutions of Stripjpers per minute. 

The illustrations of Up Striker Breakers have been put in for reference. 
I have not thought it necessary to describe them. 

Note. — For Particulars of Covering see page 111, and page 120 for Drafts, Ac. 



66 UP STRIKER BREAKER CARD. 


o' 


UP STRIKER BREAKER CARD, 


Sectional Elevation showing (tearing at Driving End. 



•. 7 . / '/ //'////sr '/" '////; 










UP STRIKER BREAKER CARD. 
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UP STRIKER BREAKER CARD. 


Sectional elevation showing gearing at opposite end to driving pulleys* 

Scale ,\,th. 

(For Diagram srr. page &Y). 


A 

Drawing roller wheel, ... 


60 teeth.* 

BBB 

Intermediates, 


75 tooth. 

C 

Changes on cylinder end, 


20 to 60 teeth. 

P 

Intermediate, 


5 1 toeth. 

£ 

Stud wheel, ... 


58 teeth. « » 

F 

Stud pinion, ... 


20 teeth • ■» 

<i 

Stud wheel, 


120 teeth. • > 

H 

Changes, 


20 to 60 teoth. »< 

I 

Feeder wheel, 


120 teeth. r. 

J 

Dorter wheel for driving workers, 


88 teeth. 

K 

Stud wheel, 


96 toeth. 

L 

Stud pinion, ... 

• 

64 teeth. 

MM 

Workers wheel. 


92 teeth. 

N 

Intermediate between worker?, 

. 

1 J 6 teeth. 


Draft Arrangement— 


4 * 58 y 120 y 1*20 
x 20 x 80 x 10* 


8’03 draft. 


4 58 120 120 

— x — x x -241*039 Constant No. for draft 

66 20 C.P. 10J 


Not*. — The Breakers are used for Sacking Wefts. 



Ur STRIKER BREAKER CARD. 


68 

UP STRIKER BREAKER CARD. 




SINCLE nOFFEll FINISHER CARD. 


(i!) 


SINGLE DOF PER FINISHER CARL). 


Sectional? deration showing gearing ai end opposite to driving pulleys. 

Scale 

( Fen dingnnn see jtagc 70 J. 


A Changes on cylinder end, 

B Intermediate, 

C Stud wheel, 

L) Stud pinion, 

£ Intermediate, ... 

F Drawing roller wheel, ... 

G Stud wheel carrying changes, 

II Changes, 

1 Feeder wheel, 

J Feeder wheel for driving sheet roller, 

K Sheet roller wheel, 

1 4 Doft'er wheel for driving workers 
M Stud pinion, ... 

N Stud wheel, 

OOOO Worker wheels, 

P P Intermediates between wotkers, 

Q Intermediate between workers, 

R Worker wheel for driving tin roller, , 
S Tin roller wheel, 

T Wovker wheel for driving tin roller, 
U Tin roller wheel, 

Y Mitre for driving end delivery roller, 

W Mitre on end delivery roller, 


20 to 60 teeth. 

74 teeth. 

104 teeth, j 

32 teeth. w 
66 teeth. 

75 teeth. # 

96 teeth. 

20 to GO teeth. 4 
06 teeth. f r 

46 teeth. 

48 teeth, 

84 teeth. 

64 teeth. 

72 teeth, 

DO teeth. 

84 teeth. 

06 teeth. 

70 teeth. 

62 teeth. 

75 teeth. 

84 toftb. 

30 teeth. 

30 teeth. 


Draft Arranukmknt — 


Feed Boiler, 4J" diameter. 

4" x 104 x 96 x 96 

75 x 32 x 28 x 4A'' 

4"_x 104 x 96 x 96 

76 x 32 x'C.P; x 4*” 


13*83 draft. 
-=387*258 Constant 


No. for draft. 


Feed Roller, i" diameter. 


4" x 104 x 96 x 96 
76 “x 32 x 28 x“ 4 /# 


14*26 draft. 


4" x 104 x 06 96 

75 x 82 x C.PT 4'"'“ 


399*359 Constant No. for draft. 






SINGLE DUFFER FINISHER CARD. 


71 


SINGLE DOFFER FINISHER CARD. 

Sectional elevation, showi rig gearing at driving end. 
Scalk ^.th. 

( For Ohio ram, so: page 7J ). 


A Swift pulley, ... 14" dia. 

BB Stripper pulleys, ... lft" dia. 

CO Stripper pulleys, ... 18" dia. 

D Stretchiug pulley, ... 14" din. 

E Drawing toller pinion, ... L4 teeth. 

F Intermediate, ... ... 56 teeth. 

G Stud wheel, ... ... 60 teeth. 

H Stud pinion, ... ... 28 tooth. 

II Intermediate, ... ... 8*1 teeth. 

J Delivery roller pinion, . . 22 teeth 

K Dofler wheel, .. ... 8 1 teeth. 

L Stud wheel for driving brush, 24 teeth. 

M Stud pinion, ... ... 12 teeth. 

N Brush wheel, ... ... 24 teeth. 


Speed of Cylinder, 180 revolution* per minute. 

180 x }1 =* 140 revolutions of Nos. 1 and 2 strippers per minute. 

180 x } J . « 168 revolutions of Nos. 3 and 4 strippers per minute. 

Speed of Cylinder, 193*68 revolutions per minute. 

193*68 x ]J = 150*64 revolutions of Nos. 1 and 2 strippers per minute. 

193 68 x 180*76 revolutions of Nos. 3 and 4 strippers per minute. 
Length of Feed Cloth ^ 1 4 feet . 

Breadth „ „ 2 „ 9 inches. 

Tiro Peed Clothe are required for one finisher — should be made of planting, 
about T V thick. 



SINGLE DOFFEIt FINISHER CARD. 

SINGLE DOFFER FINISHER CARD, 


Sectional Elevation bhuWjkq Gkahing 
at Driving end. Scale ,1, « One Foot. 






DOUBLE nOFFER FINISHER OA1U). 
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DOUBLE DOFFER FINISHER OARL). 


Sectional elevation showing gearing at opposite end to driving pul legs. 
Scale 

( For diagram ste page ,'4) 


A 

Changes on Cylinder end, 

26 to 42 tooth. 

B 

Intermediate, 

72 teeth. 

C 

Intermediate, 

90 teeth. 

D 

Intermediate, 

63 teeth. 

E 

Top drawing roller wheel, 

80 teeth. 

P 

lutermediato between drawing rollers, 

SO teeth. 

G 

Bottom drawing roller wheel, 

76 teeth. <, 

H 

Stud wheel carrying changes, 

138 teeth 1 

I 

Changes, 

26 to 42 teeth. 

J 

Feeder wheel, 

144 teeth. r 

K 

Feodor wheel for driving sheet roller, 

43 teeth. 

L 

Sheet roller wheel, 

32 teeth 

M 

DotFer wheel for driving workers, 

l 1 2 teeth. 

N 

Intermediate for driving workers, 

72 teeth. 

000 

Worker wheels, 

110 teeth. 

pp 

Intermediates between workers, ... 

130 teeth. 

Q 

Worker wheel for driving tin roller, " ... 

138 tenth. 

R 

Tin roller wheel, 

78 teeth. 

s 

Mitre for driving end delivery roller, 

30 teeth. 

T 

Mitre on end delivery roller, 

30 teeth. 


Draft Arbanoemknt— 


Peed Rolle" diameter. 


4 x 138 x 134 _ 
7# x SO x 4J = 
4 x 138 ' 134 _ 
76 xG P. x 4j” 


12 03 draft. 

246 '092 Constant No. for 


draft. 


Note.'- C.P. = Change or Draft Pinion. 





DOUBLE DOFFER FINISHER CARD. 
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DOUBLE DOFFER FINISHER CARD. 

Sectional elevation allowing gearing at driving end. 


Scale ^th. 

(For diagram sre page 76), 


A 

Swift pulley, ... 

ll w dia. 

BBB 

Stripper pulleys, 

24" dia. 

C 

Stretching pulley, 

12" dia. 

D 

Top drawing roller piuion, 

24 teeth. 

IS 

Stud wheel, 

54 teeth. 

F 

Stud pinion, ... 

25 teeth. 

G 

Intermediate between doflers, 

70 teeth. 

11 H 

Doffer wheels, 

88 teeth. 

11 

Doffer wheels for driving brushes. 

44 teeth. 

JJ 

Intermediates, 

30 tooth. 

KK 

Brush wheels, 

24 teeth. 

L 

Bottom drawing roller pinions, 

24 and 25 teeth. 

M 

Intermediate, 

108 teeth. 

N 

Delivery roller pinion, ... 

23 teeth. 


Speed of Cylinder 185 revolutions per minute. 

185 x J i — 84*79 revolutions of Strippers per minute. 

Length of Feed Cloth 7 feet 3 inches. 

Breadth of „ 2 9 „ 

Two Feed Cloths are required for one finisher 

The Feed Cloths of Double Doffer Breaker and Finisher should also be 
made of plaiding thick. 



DOUBLE DOFFER FINISHER CAHI). 


DOUBLE DOFFEB FINISHER CARD. X 

Sectional Elrvation showing (Ieahino at Driving End. 
it A - Onk Foot 



UP STRIKER FINISHER CARD. 
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UP STRIKER FINISHER CARD 

Sectional elevation showing gearing at opposite end to driving pulleys. 

SCALE ,'fltll, 

[For diagram see page 78 ). 


A 

Drawing roller wheel, ... 

66 teeth. i 

BBB 

Intermediates, 

75 tooth. 

C 

Changes on cylinder end, 

20 to 60 teeth. 

D 

Intermediate, 

54 teeth. 

E 

Stud wheel, 

58 teeth. 

F 

Stud pinion, ... 

20 teeth. 

(i 

Stud wheel, 

1 20 teeth. 

H 

Changes, 

20 to 60 teeth. 

I 

Feeder wheel, 

120 teeth. 

J 

Doffer wheel for driving workers, 

88 teeth. 

K 

Double intermediate, ... ... .. 4 

60 teeth. 

LLL 

Worker wheels, 

72 teeth. 

MM 

Intermediates between workers, ... 

84 teeth. 


Draft Arrangement — 

Feed Roller, 10J" diameter. 

_x 120 *J20 d 8 . 03 drftft 
66 x 20 x 30 x 10} 


4 x 88 x 120 x 120 
6» x aoTc.i’ x loj 


241 '039 Constant No. for draft. 
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UP STJtfKER FINISHER CARD. 


UP STRIKER FINISHER CARD 

SkcTIONAL KlKVATION SHOWING G EAR I NO AT OPPOSITE KNl) 



HP STRIKER FINISHER CARD. 
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UP STRIKER FINISHER CARL). 

Sectional elevation showing gearing at driving end, 
Scav.r 

t 

(For diagram are page SO), 


A 

Swift pulley. 

16" din. 

BBB 

Stripper pulleys, 

14 w diu. 

C 

Stretching pulley, 

14" din. 

T> 

Drawiug roller pinion, 

24 teeth. 

E 

Stud wheel, 

54 teeth. 

F 

Stud pinion, 

28 teeth. 

Q 

Intermediate, 

42 teeth. 

II 

Dofibr wheel, 

88 teeth. 

I 

Stud wheel, 

24 teeth. 

J 

Stud pinion, 

12 teeth. 

K 

Brush wheel, 

24 teeth. 

LL 

Intermediate, 

90 teeth. 

X 

Delivery roller pinion, 

22 teeth. 

N 

Dorter wheel for driving tin i oiler, 

104 teeth, 

0 

Tin roller wheel, 

52 teeth. 

P 

Feeder wheel for driving sheet roller. 

78 teeth. 

Q 

Intermediate, 

40 teeth. 

R 

Sheet roller wheel. 

32 teeth. 


Cylinder, 180 revolutions per minute. 

180 x ] J « 205*71 revolutions of stripper per minute. 

Note. — For particulars of Covering see page 111, and page 120 for drafts, &c. 
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UP STRIKER FINISHER CARD. 


HP STRIKER FINISHER CARD. 



SPECIFICATION AND SPEEDS OF FINISIIEK. 
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SPECIFICATION AND SPEEDS OF FINISHER (Single' Doffer). 

ft: 

Cylinder 6' x 4', 1 Worker?, 4 Stripers, 1 Doffer, Doffs with leather rollers. 

Speed of Cylinder 180 revolutions per minute. 

Pulleys, ... ... ... 21" diameter, 6" broad, 2J" bore. 

Pulleys driving Stripers, ... 14 „ 4 ,, *2}- ,, 

Pulley Seats on^Nos, 1 and 2 Strippers, 1^ „ 

tt )t n 3 and 4 ,, 1 j 

Wheel Seats on Workers, 1 ,] 

„ „ Doffer ... 1 [ „ 

n M h coder, f ... 1] i, 

„ „ Drawing Holler, 1 J „ 

, , „ Delivering Roller, I [ „ 

„ * „ Tin Rollers, ... 1’ „ 

Nom —These diameters tiro tukon trom a Fairlmiru Specification. 



(’infer WikhI. 

(IVIT WnOil. 

01 IT ntlll**i4. 

IViilrHiOVutrw 
of piiH 

Over hlnvcH. 

fl'lltw to Cl'tltl'H 

Ilf |ltllll 

Cylinder ring, 

43J" din 

IS” dia. 

4!H ' dm. 

UDJ" dia. 

• 

1 5-1*33 «ir. 

105-21 oir. 

Nos. 1 and 2 Stripper rings, 

8* .. 

11 

13 , 


37-69 „ 

38-38 „ 

,. 3 and 4 ., „ 

7 ■■ . 

9 

10 „ 

10 /, 

3141 „ 

32*10,,, 

Worker, ... „ 

H 

* 1 


8 A 

35*13 

26*11 „ 

Doffer, ... „ 

n 

14 „ 

ha „ 

15,’j .. 

46-73 „ 

47*61 „ 

Feeder rings (Iron) 

H .. ■ 

— 

o 4 

41 

11-78 „ 

12*95 „ 


Tin Rollers, ... .. 10 „ = 31*41 oir. and 8" din. - 25" i 13 eir. 

Drawing Roller, .. 4 „ »12‘?i6 „ 

Delivering Roller, .. 4 „ « 12*56 „ 

Plaiding Roller, 

H 


4 


12 56 
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SPECIFICATION AND SPEEDS OF FINISHER. 


' , Cylinder Pinion 50 teeth, 1J" bore. 

Cylinder 491 *5" diameter at centre of pins - 155"*2i circumference. 

180 x 155 21 27937 *80 inches ^ 2328* 1 5 feet, surface speed per minute. 

Feed Holler *1 1" diameter at centre of pins - 12* 05 circumference. 

Cyl. Pjii. 

180 60 v A2 a ?** — 946 iD\uln lions of feed roller per minute. 

104 104 a 90 r 

0 4 6 x 12-05 - 122*5070 inches - 10*2089 feet, surface speei^por minute. 

Nos. 1, 2, 3, uud 4 Workers, 8,®/' diameter at centre of pins — 26"* 1 1 circumference. 
<'yi pin. 

ISO • 50 > »3 v 20 x 84 t 46 o in \ r e 1 • . 

„ ti — -- --- 8*19 revolutions of workers per minute. 

75 - (ill v si > 72 s 90 1 

8*19 x 26*1 1 -221*0730 inches - 18*4728 feet, surface speed per minute. 

Nos. 1 and 2 Strippers 12., 7 / diameter at centre of pins -38"* 38 mrcmnfoieiice. 
Pulleys driving Strippers, 14" diameter. 

„ on end of „ 18 „ 

180 x \l~ 110 revolutions of Nos. 1 and 2 Strippers per minute. 

1 10 x 38*38 -- 5373*20 inches- 447*70 feet, surface speed per minute. 

Nos. 3 and 4 Snippers 1 0././' diameter at. centre of pins - 32"*10 circumference. 
Pulleys driving Strippn-y 14" diameter. 

„ on end of ,, 15 , , 

180 x J J - 1 GS revolutions of Nos. 3 and 4 Strippers per minute. 

168 - 32*10 — 5392-80 inches^ 449*40 feet, surface speed per minute. 

Dotl'er 15.*." diameter at centre of piiis »~47"*6i circumference 

Cyl. Tin. * 

180 x ^0 \ .A x 14*23 revolutions of doffer per minute. 

I.) X oil X 81 * 

14 23* x 47*61 = 677 4903 inches =■ 65 4575 feet, surface speed per minute. 



SPECIFICATION AND SPEEDS OF FINIS1IKHS. 


Drawing Roller 4" diameter - 12"*50 circumference. 

n 

, y Cyl. Pin. 

1 ! 180 x - t20 revolutions of drawing roller per minute. 

120 x 12*56- 1507 2 inches - 125*6 feet, surface speed per minute. 


Delivering Roller 4" diameter - - 12**56 circumference. 

Cyl. Pin. 

180 * 75 x 24 ” revo ^ lt i° 1,B °f delivering roller per minute. 

115 x 12*56- 1444*40 inches-* 120*36 foot, surface Bpeod per minule. 
Plaiding Roller 4" diameter - 12*56 circumference 

Cyl. rin. 

ISO x 6U 8- * s IJ* r <) 07 revolulimiK of plaiding roller per minute. 
104 a 104 a 00 x 48 

9*07 x 1 2*56 = 113 9192 inches - 9*4932 feet, surface speed per minute. 


No. 1 Tin Roller 10" diameter - 31*41 circumference. 


Cyl. pin. 


]M0 x 50 ' 28 s 26 >, K4 llj * 84 jovolutioiiM of No. 1 tin roller per minute. 
75 x tiO > 84 ‘* 72 x 00 > 70 . 1 


9*38 x 31*41 -294*6258 iaclies - 2d *5521 feet, surface speed per minute. 


No 2 Tin Roller 8" diameter -= 25*1 3 circumference 


Cyl. Pin. 

* -?* ~ 4C * h - - 10*32 revolutions of No. 2 tin roller per minute. 
75 x ?0 x 84 x 72 x 90 > CO 1 

10*32 x 25*18 = 259*3416 inchcs = 21*6118 feet, surface Hjiecd per minute. 
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SPECIFICATION AND SPEEDS OF FINISHERS. 


If owl Roller 


Nos. 1, 2, 3, and 4 Workers 


Nos. 1 and 2 Strippers 


Nos. 3 and 4 


Dofler 


Drawing Roller 


Deliverin" Roller 


Plaiding Duller 


No. 1 Tin Roller 


M >1 


iso '■ «-\i. |i. \ 32 v :u 

101 a 104 / !»0 


*189340 Constant No. for revolutions 
per minute. 


ISO vpyl. p. '■ *23 X 21) X SI x 46 
/.-> a GO / SI * 72 > 90 


•169802 


1*80 x ryl. p. 

IS 


- 100 


ISO xcyl. p. 
ir> 


12-0 


ISO \v\l p ‘23 V *J|J 
75 .. 00 .* 84 


•281761 


180 x nl. p. 
75 


- 2-4 


ISO x t*\ 1, p. ■ *23 
75 a 24 


■ 2-3 


ISO M-yl p. k 32 \ 32 a 4li 
104 101 5)0 -IS 


13M5!) 


ISO . c\ 1. p.x 23 % 26 X 81 X 16 .• S4 
75 a 6U a 84 x 72 x 90 . 76 


•187676 


ISO x i yl. p.'“ 23 26 s S4 x 46 x 73 

75 x 60 x 84 it 72 x 90 v 60 


•206593 


No. 2 



— n — 

1 

1 

Cylinder Pinion 
40 Tooth. 

Cylinder Pinion 
42 Teeth. 

Cylinder Pinion 
44 Teeth. 

Cyllndor Pinion 
46 Teeth. 

Cylinder Pnium 
48 Teeth 

Cylinder Pinion 
50 Teeth, 

Surface 

Speed. 

Revs. 

Suiface 

Speed 

llcvs. 

Surface 

Speed. 

Revs, 

Surface 

Speed. 

Revs, 

Surface 

Speed 

1ti\B 1 

Surface 

Speed. 

R«vh 




Feet. 


Feet. 


Feet. 


Feet. 


Feet. 


Feet, 


Speed of Cylinder per minute, 

2328 15 

180 

2328 15 

180 

2828-13 

180 

2328-16 

180 

2328-15 

180 

2398-16 

180 

n 

Feed Roller 

H 

8*1735 

7-5739 

8 6621 

7-05*28 

6-9908 

8-3313 

9-3995 

8-7100 

9-8082 

oost; 

10-2169 

9*4874 

n 

Workers 

Ii 

14-7782 

6-7020 

155171 

748I6 

mm 

74712 

16 M 

7-8108 

17 7339 

8 J 5(4 

18-4730 

84991 

i) 

Not 14 2 Strippers,, 

447-76 

140 

447-76 

140' 

447 76 

140 

447-76 

140' 

447-76 

140 

447-78 

140' 

•i 

Nos. 3 & 4 „ 

H 

449"40 

168' 

44940 

168' 

44040 

1(18- 

44940 

108- 

44940 

ins 

44040 

108- 

ii 

Doflei 

M 

'4511114 

i 

11 '3004 1 47 4509 

110599 

, 

497106 

12 6294 

61'6702 

130000 

64 2297 

1.3 6GSS 

56-4802 

14-2880 

i) 

Drawing Roller 

II 

100-48 

1160 

106 504 

100-8 

110-528 

lose 

115 562 

110-4 

120-576 

1152 

12560 

1200 

»' 

Delivering Roller 

- 

06 29 

020 

101108 

9fl‘« 

105-922 

101-2 

110-737 

105-8 

115-552 

1104 

120-30 

1150 

n 

Fl&iding Rolloi 


7 5970 

72188 

7-9769 

7-0212 

8 3600 ' 

7-9841 

8-7300 

8,1171 

91164 

H IKK) ; 

04063 

00729 

H 

No, 1 Tin Roller 


19-6495 

73070 

20 6319 

7-8823 

216145 

8-2577 

22-5908 

8-0380 

23 5794 

ll'OOM 

24-5620 

08838 

t 

No. 2 „ 


17 3357 

8-2781 

18-2024 

8-6920 

lfl'0692 

9-1059 

19-9360 

9-5198 

211-6028 

09337 

21-6695 

10 3476 


The speeds under this pinion are fractionally different in sonic coses from tlioBo ahead) given, caused by 


(MINDER PINION 50 TEETH. 

• ' The speed of tlic Peed Roller to the Cylinder is as 1 to 

Workers , 1 „ 

Noe. 14 2 Strippers,, 1 „ 

Nob. 3 dk 4 „ „ 1 „ 

Coffer „ 1 „ 

Drawing Holler „ 1 „ 

Delivering Holler „ 1 „ 

Raiding Hollei 1 „ 

No. 1 Tin Oylindei „ 1„ 

No. 2 „ ,, 1 I, 

Workers to Nos. I sml 2 Strippers 1 „ 

i, to Nos, 3 and ♦ „ 1 „ 


II 

II 

II 

II 

>1 

•) 

ij 

II 

• M 

II 




•SPECIFICATION AM) SPEERS OF FINISHERS. 


Mi 


Ijhe speed of the workers mu bo changed without affecting the other roller speeds us under 

i 

*,i Speed of C\1 

Cylinder Pin. Worker 

180 ■< 40 2.1 -Vi < s4 change pinion. 

^ 1 1765 (instant No. with n 40 T. Cylinder Pinion. 

75 * v ,st . 7 *j a !)0 


180 4 2 < 21 1 20 ^81^ C.P. 

7 5 x 00 s 84 > 72 x 90 

■ ■15503 

»l 

43 

>> 

180 < 44 v 2.1 x 2(1 x 84 , C.P, 

75 ' 00 x 84 72 • 90 

■16241 


11 

M 

ISO x 40 < i>;i • 20 >' M , C P 

75 m 00 / M \ 72 90 

- -16980 

" 

•10 


180 v J8 y 21 2li M C.l*. 

7i> . till ■ S4 . 72 Ml 

• -17718 

1) 

48 

>1 

ISO x SO ■ 2.’l • 2rt • M • C.l*. 

75 00 -.81 / 72 x 90 

■ -18156 

II 

50 

1 

iso a 52 x 23 ' 20 s 81 C.P. 

75 x 00 n 84 < 72 90 

•19195 

i» 

52 

» 

JS0 / 54 29 ' 20 84 \ C P. 

75 / 60 a SI 72 < 90 

•19933 

• 

» 

• 

54 

M 

ISO x 50 ^ 23 s 20 x 84 a C.P. 

75 x 00 ■■ 84 x 72 a 90 

- -20671 

11 

56 

l) 

180 x 58 x 23 < 20 * 84 x C.P. 

75 x 00 .< 84 x 72 x 90 

••21409 

>» 

58 

>1 

180 x 60 x 23 x 20 x 84 x C.P. 

~ 75 x 00 x 84 x 72 x 90 

-•22148 

» 

CO 

II 


• 
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SPECIFICATION AND SPEEDS OF FINISHERS. 


SKTTINO of l'’lNW!IKIt ... 


I 


I 

I 

I 


I 


I 


Cylinder, 

71" 

x 48" 

Feed Holler, 

71 

x ^ 

No. 1 and 2 Strippers, 

71 

x 11 

„ 3 and 4 „ 

71 

x 9 

„ 1 and 2 Workers, 

71 

x 7 

„ 3 and 4 „ 

71 

x 7 

Doffer, - 

71 

x 14 


Shell to (Minder, 

Foed Holler to Shell, 

Cylinder, . . 

No. 1 Worker to Cylinder, 

M 2 » » 

II •' 1> i> 

4 

ii f n n 

,, 1 Stripper, 

ii 1 i« i* 

« » ii ■ 

H n n 

Between Workers and Strippers, 
Doffer to Cylinder, 

„ Drawing Holler, ... 

SPECIFICATION OF BINS. 

• Pitch. Staves. Uovvn, 

, ? rt x i"n 120 0 

ji x j* 4 8 

, : ,1 X 30 7 

jj- X l 30 7 

i! * § , 30 7 

lti * tV 30 8 

r„ * i '34 11 


r 

a 

No. 16 
„ H 
„ 16 
,, 16 
„ 16 
„ 16 
„ 16 
„ 16 
„ 16 
„ 16 
,, 10 
„ 10 


PlUB. 

Size of Pins, 

Length of 
Ping out. 

55 

No. 15, l a 

0 » 
air 

186 

,, 14. U 

‘i 

82 

14, 4 

a T f 

♦ 

63 

,, 16, 4 

A 

63 

„ 14.1J 

A 

Iff 

75 

„ is, 4 

iV 

140 

,, 16, 1 . 

A 
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Pulleys, 24", Cylinder Pinion, 50 Teeth, Stripper Driving Pulley, 14" diameter, 10 etuis into 1, 


n 


4 x !04 x 96 a % 

•» 1 3*8306 droit. 

75 x 32 x 28 x 4ft 

C J\ C.l\ 


1 4 x 00 x 84 _ 2-2243 draft between doflW and drawing roller. This dmft is only necessary for 

aTSTiJT ~ the delivery of nuiteiinl between dofler and diuwing ruller, hut is not 

, j., di u< of doll'. required in working out the draft between the feed and drawing rollers. 

Change Pinions SO 22 24 28 28 30 T. 

Drafts Vsm* 2 6287 2 4090 2*2243 2 (401 1*9277 


4 x 1(| x 96 ■ 96 

~75 X 110 - 4ft 

r.r. r.r. 


~ 413*08095 Constant No. for draft with a 30 T. change pinion on 


4 x 104 x 96 x 96 


75 x 32 - 41 

e.e. e.e. 

4 x 104 a 9G x 96 

75 x ;M 4ft 

e.e. e.e. 

4 / 104 x 96 ■ 96 

IT/, 66 4ft 

e.e. e. e. 


■ -387*25818 


364*17828 


344*22949 


4 x 104 x 96 / 96 i|ntr 
-326*11215 

75 x 38 - 4ft 

c.e. e.e. 

4 v 104 ,v 90 x 96 

- -- 309*80654 

75 x 40 - 4ft 

e.e e.e. 


32 


31 


36 


38 


40 


DRAFTS. 


CIJANCK PINIONS ON, 


Change Pinion 
on 

1 

20 

1 

22 

! 

24 | 2b 

! 

28 30 , 32 

34 36 | 33 | 

! j 

46 T. 

30 Tgeth 

20*6540 

! ! 

18*7764 j 17 2117: 15*8877 

U-7fi28 ls;ii9»|l2!Kl.s; 

i r 

IS-MliMVCM lOWOBi 

10*3*270 

32 

18'W’il 

17*6026 

16*1357 | U 9945 

13 8300 12 90861 12 101 8 

11 3899 10 7571 ‘ 10*1910 ’ 

9*0811 

3) „ | 

1 18*2239 

10*5671 

15-|Mi5ju-ell)3 

13 0170 12*1492 IP3S99 

10 7199 . 10 1213 9 5915 

lull!) 

,38 .. 

17*2114 

15*646" 

I444M I3« 

| 

12*2939 1*4743 10*7571 

10*1243 : Jl oiJlIl 9*0686 j 

si;or>7 

as .. 

! wmc 

14S2J2 

13'fiSSO i 12 54ii7 

11*0168 10*9704 10 1910 

9 5915 , 9*0581) 8*5316: 


« „ 

! 15*4903 

1 

14*0821 

j 

1290S6 ! 119156 

1 

1 1*0645 . 10 *3268 * 9 6814 

9*1119 8*6057 ’ 8*1528' 

; ; i 

7-7451 
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SPECIFICATION' A SI) SPEEDS OP FISISUEIIS. 


SPECIFICATION AND SPEEDS OF FINISHERS (Single Doffek). 

Cylinder fi' x 4'— 1 Workers, 4 Strippeis, 1 DofTer, Doffs with leather rollers. 
PullpyK, ... ... ... 24" diameter, 6" broad, 2]* bore 


Ihtlleys driving Strippers, ... ... 14 „ 4 » 2, 

Pulley Seals on Strippers 1J" die. 

Wheel „ workers 1J 

„ doflfer 1{ 

„ „ feeder 1 ] 

„ drawing roller 1 

„ delivering „ 1J 

„ „ tin rollers 1} 


* 

Imlii 
w mill 

Ovei 

wood 

0\t’i Mtiuc'i. 

Centro to 

Ccntu! of pin*. Over staves. 

Centre to 
Centre of pins. 

( Minder King, 

45J" din. 

48" 

dia. 

•Hi" 

din. 

49 ,V ilia. l.'i.'KiO" 

eir. 

154-90* oir. 

Nos. 1 and 2 Stripper Kings. ... 

• H " 

• 

11 


0; 


12' „ *7-30 

•i 

3809 „ 

Nos. ,'i and 4 „ 

1 »« 

9 

M 


>) 

101 „ 31-03 

j) 

31 80 

Worker 

4J .. 

7 

M 

8 

ft 

8,V ., 29 13 

» 

2611 „ 

DofTer Kings, 

11 

11 

)> 

14j 

** 

w/ir. « w 

o 

48-10 „ 

Feeder „ 

2* - 

— 

l> 

3S 


4 „ 11-38 


12-56 „ 


Tin Hollers 10" <linincter, Ill’ll" eircumferemie, and 8" diameter - 25 : l 11" circumference. 


Draw in* Rollers 4" dia. ~ 1 2*56 

Delivering Rollers 4" -12 .10 „ r. 

Plaid ing Roller 4" - 12*56 „ 

*Notk. -These diameters lire from my own measurements. They differ, however, very littlo from a Fnirbsirn 
Specification. 
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Cylinder Pinion 50 teeth, ]|” bore. 

- , 103*68 revolutions of cylinder per miuute. ■ 

n IA 

Cylinder 49 diameter at centre of pins - 154*9" circumference. 

193 6« x 1 51 1) ® 30001 032 ins. - 2500 080 ft.— surface speed per minute. 

Feed Roller 4* diameter at centre of pins - 12*56 v circumference. 

t 

Cyl. Pin. 

10 18 revolutions of feed roller per minute. 

104x 104 x 90 1 

10*18 x 1 2*56 - 1 27 *^608 ins. 10*05 feet— surface speed per minute. 


Nos, 1, *2, 3, and 4 Workers, 8*/ diameter at centre of pins 20*1 1" circumference. 


Cyl. pin. 

193 6H x fill x 23 x 20 a 84 x 4(3 
* TR'VhO v 84 x 72 x 90 


-9 


13 revolutions of workers per minute. 


9*13 x 26*1 1 - 238*3843 ins. - 19*86 ft.— surface speed per minute. 


Nob, 1 and 2 Strippers 12 J* diameter at centre of pins- 38*09" circumfeienco. 

Pulleys driving strippers 14" diameter. Pulley on end of strippers 18" diameter. 

]*- 150*04 revolutions of Nos. 1 and 2 strippers per minute. 

18 

150-64 < 38-09 = 5737-8776 inn.- 478-1564 ft.— sijifHco speed |'«r minute. 

Nos. 3 and 4 Strippers 10 diameter »l centre of pirns - 31 -80 circumference. 

Pulleys driving strippers 14“ diameter. Pulleys on end ol strippers 15 diameter 

198*68 x 14 yg revolutions of Nob. 3 nnd 4 stripperB per minute. 

15 

}> 

i 

180*76 x 31*80® 5748*168 ins.®479*014 ft.- the surface speed per rninuie. 

Dofifer 15 t 8 / diameter at centre of pins® 48*10" circumference 
Cyl, Pin. 

19 3*68 x 50 x 23 x 26 _ \5'32 revolutions of doffer per minute. 

75 x 60 x 84 

, «r 

15*32 x 48*10® 736*8920 ins. * 61 '407 6 feet— surface speed per minute. 



SPECIFICATION AND SPEEDS OF FINISHERS. 


Drawing Roller 4" diameter = 12 56 circumference. 


Cyl. Pin. 

129*12 revolutions of drawing roller per minute. 
75 


129*12 x 12*56^ 1621*7472 ins. ~ 135*1456 feet— surface speed per minute. 


Delivering Roller 4" diameter = 12*56 circumference. 

Cyl. Pin. 

193 88 x 123*74 revolutions of delivering roller per minute. 

123*74 x 12*56 t.. 1554*1744 ins. -*129*5145 feet— surface speed per minute. 


Plaiding Roller 4" diameter** 12*56 circumference. 

Cyl. Pin. 

183-83 JC_« x _X ,32.X_4« = 9 . 76 revo i utiong of pUiding roller per minute. 


9*76 x 12*56 s- 122*5856 ins. -* 10 2154 feet— surface speed per minute. 


No. 1 Tin Roller 10" diameter - 31*41 circumference. 


Ojl. pin. 


19308 . 50x 23 a 20 x 84 1 \ 40 * 84 
75 a 00 x 84 ' 72 x 90 *x 70 


-• 10*09 revolutions of No. 1 tin roller per minute. 


10'09 x 31*41 - 316 9269 ins. = 26 4105 feet — surface speed per minute. 


No 2 Tin Roller b" diameter = 25*13" circumference. 


cji. rin. 


1930^8x50x23 x 2fi x «4 x 4Ji x 73 
' ~ 75 x fiOY '84' x '72 "x '90 VflO 


--11*11 revolutions of No. 2 tin roller per minute. 


1 1 *1 1 x 25*18 = 279 1943 ins. = 23*2661 feet— the surface speed per minute. 





(‘ylimlor Pinion 
44 Tenth. 

Cylinder Pinion 
46 Teeth. 

Cylinder Pinion 
48 Teeth. 

Cylinder Pinion 
50 Teeth. 

Cylinder Pinion Cylinder Pinion 
52 Teeth. J £4 Teeth. 

I 

Cylinder Pinion 
56 Teeth. 

Cylinder Pinion 
58 Teoth. 

Cylinder Pinion 
60 Teeth. 


Surface 

Hmh. 

Surface 

Speed. 

Revs. 

Surface 

Speed. 

RoVB. 

Surface 

Speed. 

Rl-yn, 

Surface 

Speed, 

b 1 Surface 
K ” m j SpeuJ. 

Ucva. 

Surface 

Speed. 

Revs. 

Surface 

Sliced. 

R«vb. 

Surface 

Speed. 

RevB. 


M. 

‘»,)00'O.s6 

IH.T6S 

Prut. 

2Alil)'086 

193-08 

Feet. 

2500-086 

193-68 

Pout. 

2500-080 

193-68 

Feet 
2500 086 

i Feet. 
193-68 i2500-086 

193-68 

Feet. 

2500-080 

193-68 

Feet, 

2500086 

10368 

Feet. 

2500-086 

198-68 

1 

r,m 

81)64 

1)8011 

0-371 

10-2353 

11771) 

10-66 

10-186 

11 0883 

10-693 ! 11-5148 

11-001 

11-9412 

11-406 

12-3677 

11-616 

12-7942 

12-223 

1 

17 491 

S' fl.lH 

18 2861 

8*404 

19-0811 

8 70tt j 19*8761 

9135 

20-6712 

9-500, 21-4662 

9-865 

22-2613 

10-231 

23-0563 

10-696 

28-8613 

10-902 


47H 1661 

ISO lit 

178-1504 

150-64 

478-1564 

150-414 

478-1564 

150-64 

478 1564 

150-64 478-1564 

150-64 

478 1564 

150-64 

478*1564 

150-64 

478-1564 

150-64 


U4-0D24 

139-88 

44111024 

139-88 

444-0024 

139 88 444 0024 

139-88 

414 0024 

139-88 1444-0024 

.139-88 

444 0024 

139-88 

444-0024 

139-88 

444-0024 

139-88 


179*014 

ISI) 76 

479-014 

180 76 

479-014 

180 70 479-014 

180-76 

479 014 

180-76 479'014 

180-76 

479-014 

18076 

479-014 

180-76 

470-014 

180-76 

ifi 

444 S1S4 

167 856 

441-8IS4 

167-856 

414-8184 

107-850 444 8184 

167-856 

444-8184 

167 856 444-8184 

167-856 

444-8184 

167-656 

444-8184 

167-856 

144-8184 

167-856 

!H 

51-038? 

| 1 3-481 

50-4951 

14-094 

58-9514 

14-707 

61-4078 

15-820 

63-8641 

151)32 66-3204 

10-645 

68-7768 

17-158 ! 

71-2331 

17*771 

73-6805 

18-384 

(ISi 

IIS-9281 

1 l.TfiWB 

124-3339 

1187904 

129 7307 

123-9552 135 1450 

129-12 

140-5514 

134-2848 115-9572 

139-4496 

151-8630 

144-6144 

1567688 

149-7792 

162-1747 

154-944 

Hi 

113 9727 

108-81)12 

IRi-1533 

118-8408 

124 3389 

118*7904 129-5145 

123 74 

134-0951 

128-6896; 139 8757 

133-6392 

145-0563 

138-5888 

150-2369 

143-5384 

156-4175; 

148-488 

o 

SfllU 

S'51)l 

9-400 

8-9815 

9-809 

9-372 10-2183 

9-7626 

10-627 

10-163 1 1 085 

10-5435 

11-444 

10-934 

11-853 

11 8245 

12 262 

11-715 

85 

23-2.|si 

8*8822 

24 306 

9-2800 

25-362 

9-6897 

26-4191 

10-0935 

27-476 

104972 28 538 

10-1)000 

29-590 

11-3047 

30-646 

11-7084 

81-708 

12-1122 

IS 

211-48*2 

11 '78076 

21-413 

10-22534 

22-344 

10-66992 28-275 

11-1145 

24-206 

11-55908 1 25-137 

12-00366 

26-068 

1244824 

26-999 

12-60282 

27-930 

13-3374 


Pulleys 24" diameter, Cylinder Pinion AO teeth. 


Cylinder is as 1 tu 234-529 
1 „ 125-783 
1 „ 5228 
1 „ 5*630 


The speed of the Delivering ljollcr to the Cylinder is as 1 to 19*302 
„ Raiding Holler „ 1 „ 244-667 

„ No. 1 Tin Cylinder „ 1 „ 94-631 

„ No. 2 „ „ 1„ 107-415 


1 „ 5-219 

1 „ 5-620 
1 „ 40-712 
1 „ 18-499 


Workers to Nos, ht 2 Strippers 14" pulley 1 „ 24-056 
„ , H' „ 1„ 22-388 

, „ Nos. 3 k 4 Strippers 14" 1 M 24*1 

„ , „ 13" „ 1 „ 22-379 
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Poed Roller • 

» . 

M'6S\Cvl.pin.x32 v .12 

104 v 104 x DO 

•20,373 Constant No. for revs, per 

<jj 

Nob. 1, 2, S), and 4 Workers 

> 

193 IS x C.p, x 23 ' 26 x ,X4 - 4(1 

. 00 X 84 X i;’ . 90 

•18,270 

ii 

p 

Nob. 1 and 2 Strippers 

193-08 xC. pin. 

18 

10*70 

•I 

p 

Nos. 3 and 4 „ 

193 1)8 x l 1 . pin. 

IS 

12912 

M 

, » 

Doffer • ■ • • 

I93'68xC. pin. x 23x26 

75 x 60x84 

- *3061 

‘) 

M 

Drawing Roller 

193(18/ ('.pin. 

75 

2'5824 

r 

II 

Delivering Roller • 

1 93*68x0. pin. v 23 

75 x24 

- 2 1748 

n 

P 

Plniding Roller 

193*68x0. pin.-K 32x32x46 

104 x 104;. 90x48 

•111,525 

» 

I) 

No. 1 Tin Roller • 

193*68 x C.p. x 23 x 26 x 84 x 46 x 84 

75 x60 x 84 / 72 a 90 a 76 

•20,187 

• 

ii 

n 

No. 2 „ „ • 

* 

193*68 '■ C.p. x 23 / 26 • 84 x 46 / 73 
75 >. 60 x H4 x 72 x 90 * 60 

*22,229 

p 

A 
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SPECIFICATION AND SPEEDS OF FINISHERS. 


The Speed of the Workers cun bo changed without affecting tho other parts of the Finisher as 
under 


Kpewl of f')l 

Cylinder Pin Winker. 


103 '08 v 40 x 23 s 28 x M x {’[“£ 
75 x do x 84 x 72 a DO 

- *16,887 Constant No. with 

a 40 T. Cylinder Piniou. 

193-08 x 42 v 23 x 20 x 84 xI'.P, 

73 x 60 x 84 x 72 > DO 

-15,681 

»» 

42 

1 98-68 x 44 x 28 * 26 > S4 x C.P. 

7 ft a 60 x 81 x 72 \ DO 

- '17,476 

n 

It 

] 93-OS < 46 x 23 a 26 ' 84 x C P. 

75 x 60 a 84 x 72 x DO 

-- -18,270 

?• 

46 

193-68 x 48 > 23 x 26 * 84 x C.P. 

75 x GO a 84 x 72 x DO 

- -19,064 

n 

48 

193-68 > 50 x 23 x 26 x 84 x C.P. 

75 x 60 x 84 x 72 > DO 

•19,859 

>» 

50 

193-68 x 52 v 23 x 26 - 84 •< C.V. 

75 x 60 x 84 x 72 :: DO 

-= -20,653 

i> 

52 

193*68 v 54 x 23 >: 26 x 84 x C. P. 

75 \ 60 x S4 a 72 x 90 

•21,417 

» 

54 

193-68 x 56 v 23 v 26 x 84 x C. P- 

75 > 60 , 84 > 72 x DO 

- -22,242 

>• 

56 „ 

193*68 x 58 x 23 \ 26 x 84 ' (M ,# 

75 x 60 x SI a 72 x 90 

•23,036 


58 

193-68 x 60 > 23 <. 26 x 84 x C.P. 

75 x 60 x 84 x 72 x DO 

-- -23,830 

>» 

60 
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Srttino of Finisher ... 


Cylinder 
Feed Holler • 
No. 1 Stripper 
No. 2 „ 

No. 3 „ 

No. 4 /, 

No. 1 Worker 
No. 2 „ 

No. 8 „ 

No. 4 „ 

Doffer, 


Shell to Cylinder, 

Feed Holler to Shell, 

Cyliuder, 

No. 1 Workor to Cylinder, 

No 2 

No. 3 „ 

No. 4 „ 

No. 1 Stripper, „ 

No. 2 „ 

No. 3 „ „ 

No. 4 ,, „ 

Between Strippers and Workers, 
Doffer to Cylinder, 

Doffer to Drawing Holler, ... 


r 

iV 

No. 1G 

„ 14 

14 

„ 10 

16 

„ 14 

16 

16 

16 

16 

14 

10 


SPECIFICATION OF PINS. 


7Tx48" 

lrt x K 

120 

• 9 ' 

53 

No. 14 

r 

71 x 2£ 

II y !i 

8 * 8 

4 

8 

180 

„ 14 

H 

71 xil 

7 y It 

1 ft' * H 

30 

7 

82 

„ M 

l 

71 xll 

| 7 'l X 8 

30 

7 

82 

„ 14 

7 

H 

71 x 9 

•1 v •'! 

8 * 8 

30 

7 

03 

,, 15 

“ 

8 

71 x 9 

8 X 8 

3G 

7 

63 

„ 15 

8 

71 x 7 

1*1 

30 

7 

63 

., 13 

lii 

71 x 7 

a y 5 

n x n 

30 

8 

75 

M M 

11 

71 x 7 

ft y 11 

I ft x Tft 

30 

8 

75 

„ 14 

u 

71 x 7 

ft y ft 

If X ifl 

30 

8 

75 

0 14 

>1 

71 x 14 

1*1 

34 

11 

140 

o 16 

1 
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SPECIFICATION AND SPEEDS OF FINISHERS. 


FINISHER. 


Pulleys 24", Cylinder Pinion 50 Teeth, Stripper Driving Pulley 14" diameter, 10 ends into 1. 
4 x 104 x 104 x 9 q 


75 x 32 x 32 x 4 

(!,!'. IU\ 


= 12-075 draft. 


4 x 60 x 84 

23 26 1% dia. of doffer 

CM*. 


2*2197 draft between doffer and drawing roller. 


This draft is only ncwuary for the delivery of material between doffer and drawing roller, hut is not required in 
working out the draft between the feed and drawing roller. 


Change Pinions 20 22 24 26 

Drafts 2*8856 2*6233 2 4017 2*2197 


2 0611 


30 T. 
” 1*9237 


4 v |04 x ]04 x <K) 

- - 432*64 Constant No. for draft with a 30 T. Change Pinion 

75 x 30 ~ 4 

<'.r. **. i* 

4 x 104 x 104 x 90 

- • -405*6 „ „ 32 

75 x 32 - 4 

„ 34 

75 x 34 - 4 

75 < I - 4 

I'.K t:.l\ 

4 x 104 x 104 x 90 

- - —341 oot ,« ,, 3o ,, 

75 x 38 4 

C.1-. t'.h 

4 x 104 x 104 x 1)0 

- A r - 324*48 „ ,, 40 

75 x 40 4 

<\i\ c i*. 


DRAFTS. 

CHANCE PINIONS ON. 


! 


Change Pinions 
on 

20 

22 

-24 

26 

28 j 30 

! 

32 

34 

36 

38 

40 T, 

30 Tooth 

21*632 

19-6636 

18 020C 

16-64 

'’j 

15-4514 1 14-4213 

1362 

12*7247 

12-0177* 

11*3852 

10-616 

32 „ 

20*28 

18*4363 

16'9 

15'6 

14*4857 j 1352 

12-675 

11-9294 

11-2666 

10-6736 

10-14 

34 „ 

19*087 

17-3618 

15*9058 

14*6823 

13-6336 1 12-7247 

11-9294 

11-2276 

10-6030 

10*0456 

9.W3& 

36 

16*0266 

16-3878 

15*0222 

13*6666 

12-8761 i 12-0177 

11*2666] 

10-6039 

10*0148 

9*4876 

901» 

38 „ 

17*0778 

16-6953 

14*2315 

13*1368 

tc 

J 

1 

10-6736 

10-0467 

0-4876 

8*9868 

8-5369 

40 „ 

16*224 

14-749 

13*52 

12*48 

11-5585 1 10-816 

i 

10-14 

9-5485 

9*0133 

8*5889 

8-112 
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LAP MACHINE. 

End elevation showing driving end. 
Scale *th. 

(For Diagram ate page 100). 


A 

Fricbipn diso for driving bowl, 

28" dia. 

B 

Bowl sliding on vertical shaft, 

6 ¥ diu. 

0 

Bevel pinion on vortical abaft, 

16 teeth. 

D 

Bevel wheel on stud pinion, 

60 teeth. 

B 

Stud pinion, ... 

1 2 teeth. 

F 

Wheel for driving bobbin, 

84 teeth. 

G 

Hack pinion, 

11 teeth. 


LAP MACHINE. 



End elevation showing end opposite to driving pulleys* 


Scale Jtli. 



(For Diagram an page 100). 


A 

Hack pinion, 

11 teeth. 

B 

Wheel on rack pinion shaft, 

1<>0 teeth. 

C 

Pinion on hand wheel, ... 

... 14 teeth. 

D 

Worm wheel for ringing bell, 

90 to 100 teeth 

Speed Pulleys, ... 

300 revolutions. 

Friotion Plate, 

28" diameter. 

M 

Ball, 

1 i* 

Bevel Pinion, 

16 teeth. 

»» 

Wheel, 

60 teeth, 

Spur Pinion, 

12 „ 

tf 

Wheel, 

84 „ on ball. 
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DIMENSIONS OF CARD CYLINDERS AND ROLLERS 

According to a Fnirbaim Specification 
SINGLE ROFFEU RUE AKER CARD. 


NAME OP ROLLER. 

i 

IWa. ovn* tho 
wood. 

Dia. over tho 
Htavci. 

Dia. to centre 
of pin*. 

(Cylinder ... 

4 ft. 

4-iJ 

•»- Hi 

Feeder 

9 itiH 

101 

104 

2 Workers 

7 ins. 

«4 

«* 

2 Strippcfrs 

1 1 inn. 

m 

i-§ 

Roffer 

14 iiiH 

15 

r i h 

f V< 

. . 

. .. j 

_ 

I 


SINGLE DUFFER FINISHING HARD. 


Cylinder .. 

4 ft. 

/ ft 

4-1* 

.1 .113 

i * 1 .» a 

■ 

Feeder 

2* ins. 


44 

1st and 2nd Workers ... 

7 ins. 

8 

«A 

let and 2nd Strippers . . . 

11 ins. 

12 

i»A 

3rd and 4th Workers 

7 ins. 

8 

«A 

3rd and 4 th Strippers . . . 

9 Ins, 

10 

I0A 

Doffer 

14 ius. 

142 

lOjjy 


K 
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DIMENSIONS OF OAltD CYLINDERS AND HOLLERS 


DOUBLE DOFFER BREAKER CARD. 


i 


Cylinder ... 

... •; 4 ft. i 

•1-12 

A 1 1 1 

* 1 1 ti 

Feeder 

184 ins. i 

! 

192 

20 

Workers . 

14 ins. 

if»4 

15i 

Strippers... 

... ! 14 ins. 

! 

IS* 

152 

1st Coffer 

; 14 ins. 

15 

ISA 

2nd Coffer 

... | 14 ins. 

i 

m.; 

1S;A: 


DOUBLE DOFFER FINISHER CARD. 


(Cylinder ... 

4 ft. , 

i-U 

4—1^ 

Feeder 

1 ins. i 

r, -i 

#s 

« 

1st Worker 

1 4 ins. | 

15 

1'V* 

1st Stripper 

i 

H ins. ! 

| 

15 

IS A 

2nd and 3rd Workers . . 

14 ins. 1 

15 

LI/b 

2nd ami 3rd Strippers 

14 ins | 

15 

15 A 

1st Coffer 

\ 

14 ins. | 

14i 

ISA 

2nd Cotter 

14 ins. | 

14 A 

is* 


i 
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DETAILS OF COVERINO. 

(JieriiiniiieniM by Fitirbaint) 

SINOLE DOFKKR Hit E AKER CARD FOR WARES. 


NAMK OF ROI.LKR. 

, ! Total ! 

No. of length of | 
«'K- j l'""*- { 

Pilch of PiiiN. 

Length 
of pins 
n out. 

t - 

Cylinder . . 

12 

i 

H •»»'«! S 

n 

\ it 

Feeder 

12 

ii 

and i 7 e 


2 Workers 

13 

4 

, 7 „ iukI , 7 „ 


2 Strippers 

13 

■* i 

Mill A 


Doffer 

11 

>i 1 

H » ,,d 8 



SINtsLK DOFF KR 

FINISHER 

FOR WARPS. 


Cylinder ... 

14 

7 

H 

tt n 

i r. Iin .i i ft 


Feeder 

13 

u 

1 *1 llTl/] 1 11 

, ;i 3 ami ,, 2 

l 

let and 2nd Worker** 

13 

H 

' and 'jj 

i 

i 

1st and 2nd Strippers 

13 

U 

Ja and ag 


3rd and 1th Workers 

1 1 

4 

il and i! 

1 1 IV 

3rd and 4th Strippers 

14* 

j >1 

iV. and 

i 7 
j 3J 

Doffer 

15 

l 

j S ' and J 

1 0 
; :i ‘j 

1 
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DETAILS OF COVERING. 


SINGLE DOFFER FINISHER FOR WARPS. 


Cylinder 


ft 

l 

// n 

u ftn(l iV 

A 

Feeder 

14 

n 

8 ««* S 


1st and 2nd Workers 

14 


iladd-i 

rtr 

1st and 2nd Strippers ... 

14 

H \ 

i 7 n «»d io 

A 

, 

3rd and 4th Workers 

15 

1* ! 

iff w»d iff 

irf 

3rd and 4th Strippers ... j 

1 

1 lfi 

1 * 

A \ 

»4 ; 

ii and | 

a'a 

i 

Doffer 

• 

16 

l 

A and i 

u 

ira 


SINGLE DOFFER BREAKER FOlt WEFTS. 


Cylinder 

H 

ft 

u 

n n 

i and l 

n 

a 

Feeder 

11 

11 

J and £ 

i a 

"si sr 

2 Workers 

12 

n 

£ and ^ 

m 

2 Strippers 

12 

n 

iand \ 

A 

Coder 

13 

1 

n 

A and A 

i a 

, 
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* SINGLE DOFFER FINISHER FOR WEFTS. 


Cylinder 

, ! 

' 13 : 

M 1 

1 ! 

I ! 

W 0 

£ and £ 

*r 

A 

Feeder 

12 1 

«* 

/a an ^ 

if 

1st and 2nd Workers ... 

i2 ; 

U 

/* Hn ^ /« 

U 

fst and 2nd Strippers ... 

13 

1 

1J 

40 «nd ft 

1 

* S3 

3rd Worker 

13 

lj 

11 »'> d i! 

/ft 

3rd Stripper 

14 1 

U 

A anJ i 7 « 

i oV 

Doffer 

! 15 

i 

il and j| 

1 

! a°9 


DETAILS OF COVERING 


DOUBLE DOFFER BREAKER CARD FOR WARPS. 


NAME OF ROLLER. 

No. 

Total 
Length oi 

Wteh of Pins. 

length 
of Pin* 


of w.g. 

Pina. 

0 

n n 

out, 

0 

Cylinder 

12 

l ; 

h 5 

/ft 

Feeder 

12 

U ■ 

i 7 o a nJ i 1 * 

i! 

2 Workers 

13 

u ; 

l T e and it 

f ' 

2 Strippers 

13 I 

n i 

) and £ 

J 

let Doffer ^ 

1 . T ' . 

14. 

H 

gandg 

r, 

1 ft 

2nd Doffer ... 

15 

> I 

ft «.d M 

i 
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DETAU.S OK COVERING. 


DOUBLE DOFFElt FINISH EU FOB WARPS. >* 


♦ 


„ 

tt // 

H 

Cylinder ... 

14 

5 

8 

1 A nlSrl ' 6 

’j j anti 3 .> 

A 

Feeder 

13 

IJ 

:i a tt,,a tj 'i 

i 

1 st Worker 

13 

U 

1 •** 1 * 111^1 i a 

ng aiKi jjjj 

6 

1 iV 

1st Stripper 

13 

U 

i .*» ftn .i i r. 
n g * a 

7>V 

2nd and 3rd Workers 

U 

H 

ii *"«• 2 

5 

\ A 

2nd and 3rd Strippers ... 

14 

U 

A and A 

A 

1st Duller 

15 

l 

1 l niwl 1 1 

a a uuu 32 

D 

IV* 

2 yd DolTer 

1C 

i 

a ai ‘ J a 

1 

4 


DOUBLE DOFFEIl FINISHER FOR WEFTS. i" 


• , 


n 

n n 

N 

Cylinder ... 

15 

l 

A «' lfl A 

® * 

3* 

Feeder 

14 

u 

2 and 2 

A 

8 

1 st Worker 

14 

u 

garni g 

A 

1st Stripper 

14 

n 

A a "d A 

A 

2 nd and 3rd Workers ... 

1 ft 

i 

i?. 

A and A 

A 

2 nd and 3rd Strippers . . . 

15 

n 

ij and g 

A 

1st Defter 

: 16 

\ 

i *« ^ i * 

A 

2nd Doffer * 

17 

i 

| and J 

* 
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SINUI.K DOFFER BREAKER AND 


FINISHER STAVES. 


SPECIFICATION OF SINGLE DOFFER BREAKER AND 
„ FINISHER STAVES. 

The following specifications of single doffer breaker and finwher 
staves are given as au example of what is actually*, working, am 
also to show the student the correct m which to state the 

particulars of breaker aud finisher covering. 

It will be observed that this covering is not quite so fine as 
that shown on the previous pages, which is recommende >y 
Messrs. Fairbairn, Naylor. Macpliorsou, * -Co, Ltd. My 
experience, however, is that it is fine enough or breaker aud 
finisher producing sliver for hessian warps and wefts. 


Breaker, 6 ' x 4' cylinder. 

Cylinder cover, 7 1" x 48 ; -J x l «i l rt 0, ‘ 

3 rounds of 41 staves each. 

123 staves, 7 rows, 38 pins, No. 12—1'. « 


Feeder cover, 71" x 9"; ,V" x ,V pitch. 

3 rounds of 12 staves eacli. 

36 staves, 6 rows, 54 pins, No. 12 I 4 . 

(2) Stripper covers, 71’ x 11; i x 4 pitch. 

3 rounds of 15 staves each. 

45 staves, 5 rows, 47 pins, No. 13—1 . 


(2) Worker covers, 7'" x : * » pi tcl '- 

3 rounds of 10 staves each. , 

30 staves, 7 rows, 47 pins, No. 1 2 - 


1 

1 x • 


Doffer coyer, 


71" X 14"; 2" X ,V full, pitch. 

3 rounds of 17 staves each. ^ ^ 

51 staves, 8 rows, 63 pins, No. 14 1 & • 


Finisher, 6 ' x 4' cylinder. 

Cylinder cover, 71" x 48 ; * m P’^ < ' 

' 3 rounds of 41 staves each. 

123 staves, 9 rows, 54 pins, No. 14— i". 

Feeder oovar, 71' x *A'» 8" x t 

3 round* of 4 stave® eaoL« 

12 staves, 8 rows, 63 pins, No. 14 l£ • 



108 


DOUBLE notTER BREAKER and finisher staves. 


(2) Stripper covers, 71" x 11"; -|V x 1 V" pitch. 

3 rounds of 15 staves each. 

45 staves, 6 rows, 54 pins, No. 1 4 — 

(2) Stripper covers, 71" x 9"; 7 /' x , 7 fl " pitch. 

3 rounds of 12 staves each. 

4 30 staves, 6 rows, 54 pins, No. 14 — J". 

(2) Worker covers, 7 1" x 7"; , 7 rt " x jj ' pitch. 

3 rounds of 10 staves each. 

30 staves, 7 rows, 54 pins, No. 13 — ljj" 

(2) Worker covers, 71" x 7"; §" x ,V pitch. 

3 rounds of 10 staves each. 

30 staves, 8 rows, 03 pins, No, 14—1]". 

Duffer cover, 71" x 14"; ,y' x j" pitch. 

3 rounds of 17 slaves each. 

51 staves, 11 rows, 7 5 pins, No. 16 — 1", 


SPECIFICATION OF DOUBLE DOFFER BREAKER AND % 
FINISHER STAVES. 


Breaker, O' x 4' cylinder. 

Cylinder cover, 7^' x 48" ; J" x pitch, 

3 roumfs of 41 staves each. 

123 staves, 5 rows, 31 pins, No. 12 — 1 y". 

Feeder cover, 7 1" x 18£"; , 7 rt " x pitch. 

3 rounds of 23 staves each. 

69 staves, 6 rows, 54 pins, No, 12 — J 

(2) Stripper covers, 7 1" x 14"; x pitch. 

3 rounds of 17 staves each. 

51 staves, 5 rows, 47 pins, No. 13 — 1". 

(„) Worker covers, 71" x 14"; jj" x f piteh. 

3 rounds of 17 staves each. 

51 staves, 64 row's, 13 pins, No. 13 — If". 
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Doffer cover, 71" x 14", x §" pitch. 

3 rounds of 21 staves each. 

51 staves, 7 rows, 63 pius, No. 14— 1J". 

t 

Finisher, 6' x 4' cylinder. 

Cylinder, 71" x 48", g" x $" pitch 

3 rounds of 41 staves each. ’ i 

, 123 staves, 6 rows, 38 pins, No, 14 — 

Feeder oover, 7 1" x 14",!" x $" pitoh. 

3 rounds of 5 staves each. 

15 staves, 8 rows, 63 pins, No 14— 1 J". 

(3) Stripper covers, 7 1" x M", J" x J" pitch. 

3 rounds of 1 7 staves each. 

51 staves, 4 rows, 32 pins, No. 14- - j". 

(„) Worker covers, 71" x 14", jj" x g" pitch. 

3 rounds of 17 staves each. 

51 staves, 9 rows, 94 pins, No. 10 — 1". 

(2) Doffor covers, 71" x 14", £" x pitch. 

3 rounds of 17 staves each. 

51 staves, 9 rows, 94 pinB, No 16 — 1". 

Note. — All the rollers are 71" long over the staves, the cylinder cover is 
alao 71" over the staves ; this is owing to the flange of cylinder ends being 
thick. 

The .staves am all made in three lengths. Tlite is ifiore convenient than 
when they are made in two. If any accident happens to the covering, it can 
often be repaired with much less trouble. 

It is of the utmost importance that the covering of cards should be well 
and carefully screwed on to the cylinder and the other rollers. If a stave gets 
loose, much damage may and often is done when this happens. 

AJ1 the staves should be made of the very best beech that can be had, 
thoroughly dean, free from knots* and well seasoned f should be in stock at 

4JUthcgeoUer8 of breakers and finishers should he picked and brushed 

thoroug hly with a .steel. reenga once a week. 

The “ shrouding/* that is the cast iron plate at both ends of cylinder, 
should always be kept as close as possible, say barely / fl th dear; this aim; 
helps to keep the epds of all the roller covers clean. 

It 
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DOUBLE DOFFEIl BttEAKEK AND FINISHER STAVES. 


Dimensions of screws used to fix on staves — screws for wood — 


Cylinder 

staves, No. 16 — If" 

Feeder 

„ No. 16— If" 

Stripper 

„ No. 16— If" 

Worker 

„ No. 16— If" 

Doffer 

„ No. 16 -If" 


Finisher feed roller sorews are 1 * §* for iron. 


As tho staves on the covering of the breakers and finishers is 
a matter of great importance, and is not very easily understood by 
the beginner, I have thought it best to explain this by an illustration 
of the different staves. This will very readily bring before the eye 
of the student the pitch of pin, the angle to pitch, of the staves, 
the specification of staves in each case being marked upon the 
illustration. It must be borne in mind, however, that a great many 
different opinions are held by men of experience as to what is the 
best specification for breaker and finisher covering, and on this 
subject we will not attempt to dogmatize. Without doubt there is 
a great difference of opinion on this as well as upon many other 
points in connecticn w ith jute machinery ; and so little has been 
written upon the subject, that it has not been possible to gather up 
practical men’s opinions as to wlmt has been generally found to be 
best, and thereby form a general rule for tho course to be adopted ; 
and if more had been written on jute machinery, it would have been 
better for the general good of all concerned — better for the man of 
experience, as well as for the young men engaged in leafning their 
business. 
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DETAILS OF COVERING. 

UP STRIKER SINGLE DOFFER BREAKER FOR WEFTS. 


NAME OP ROLLER. 

No. of 
w.g. 

Total 
length of 

pill 8. 

Pitch of Pins. 

Length 
of pin 
out 

Cylinder 

11 

>r 

r x r 

.4* 

Feeder 

11 

u 

S xj 


2 Workers 

12 

n 

4 X i 

ii 

2 Strippers 

12 

n 

4 x k 

as 

Doffer 

13 

4 

1 ? i) x Iff 

ii 

UP STRIKER SINGLE DOFFER FINISHER FOR WEFTS. 

Cylinder 

13 

r 

4" x 4” 

A 

Feeder 

12 

H 

7 y 7 

M x in 

8 

1st and 2nd Workers ... 

12 

4 

7 v t 
) ft X 1 „ 

0 

1 1* 

1st and 2nd Strippers ... 

13 

n 

If. v 1 
.*1-2 x .VJ 

nV 

3rd Workers 

13 

n 

[i x » 

K * H 

, 

M 

3rd Strippers 

14 

n 

; 

7 v 7 

in x mi 

A 

Doffer ... 

15 

1 

► V, , 

ii x jj 

« 

:» 2 

1 


COVERING FOR JUTE SNIPPER. 


Two Cylinders (Upper and Lower) with 4 Sheets of Staves each. 


1st Sheet ... 38 staves, 2 rows, 8 pins, No 9 — ljj. 


2nd 

3rd 

4th 



( 30 

II ^ 

ii 

7 

»» 

10—14. 

•t 

i 

. 3 

ii 

11 

ii 

12— if. 


f 80 

„ 10 

!/ 

22 

> 

14 — 14. 

»> 


15 

If 

21 

>» 


>» 

30 

„ 20 

♦ ♦ 

78 

n 

18- l 



HREAK.EK COVERING. 

BREAKER COVERING. 

Stripper Cover 71" x 11"; J" x V pitch, 

Phreo rounds of 15 staves each, 45 staves, 5 rows, 47 pins— No. 13, V 


6 4 4 ^ 

<>444 

4 6 6 , 

V ^ 

^4 4 4 

4 4 4 ^ 

>4 4 4 4 

4 4 4 ? < 

>444 

4 4 4 ^ ^ 

>444 




BREAKER. 

Worker Cover 71' x 7"; £" x jj" pitch. 

Throe rounds of 10 staves each, 30 staves, 7 rows, 47 pins — No. 12, l 


A A A. A 





BREAKER COVERING. 
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li 


breaker 

Cylinder Cover 71" x 48" ; i" * A P* tQ k* 

Three rounde of 41 staves each, 123 staves, 7 rows, 38 pins-No. 12. 1 
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HHEAKER COVERING. 


BREAKER. 


Feeder Cover IV x 9" ; // x // pitch. 

Three rounds of 12 staves each, 36 staves, 6 rows, 54 pins — No. J2, 



BREAKER. 

Duffer CorerN" x 14': !' x ,y. 

Three rounds of 17 staves eacb, 51 staves, 8 rows, 63 pins — No. 14, 1 J". 


1 




6 FINISHER COVERING. 

FINISHER. 

Fwd Cow 71* x 3,V i f x f pitch. 

Throe rouuds of 4 staves each, 12 staves, 8 rows, 63 pins— No. 13, 14 


0 0 0 
0 0 0 


0 0 6 0 
0 0 0 0 
0 0 0 0 


FINISHER. 

Stripper Cover 71" x U"; \ 7 / x T 7 / pitch. 

Three rounds of 15 staves onch, 45 staves, C rows, 54 pins— No. 14, 


A .A A 
AAA' 
A A A A 
A A A 
6 6 6 ' 

< 

0 0 0 < 



6 A 6 
A A A A 
AAA 
A A A A 
o o 6 6 
0 0 6 







FINISHES COVERING. 


FINISHER. 

Stripper Cover 7 T x 9"; x pitch. 

Three rounds of 12 staves each, 36 staves. 6 rows, 54 piwB — No. 14 


l 6 is 

S A A A 

6 A 6 6 l 

\ n j 

6 # i ) 

C fl A 6 A 

0 6 6 0 $ 

/n u 

0 0 0 / 

r 6 6 0 


FINISHER 

Worker Cover 71' x 7"; ,V * f P itch - 
Tlireo rounds of 10 Btnves each, 30 staved, 7 rows, 04 pins— No. 13, 1 


M 





8 FINISH Eli COVERING, 

FINISHER 

Worker Cover 71" by 7"; x fa* pitch. 

Three rounds of 10 Btaves each, 30 staves, 8 rows, 63 pins — No. 14, 1J" 


at. ax ft 

.A, A. A. A 
.A .ft .ft .ft . 

66 ft ft A 


FIN LSHE.R 

Doffor Cover 71" x 14"; x J" pitch 
Three rounds of 17 staves each, 31 staves, 11 rows, 75 pins — No. 16, l 


iHIU 

EHMiVI 


o ta a a 

.A.A.A.A.A. 

ft *A »ft .ft (ft ft. 

ft .ft.ft.ft.ft; 

(ft ft(ft(ft<; 

“/// 


M 


nil 


U A ft ft ft 

(jft .4 A A A ft A ft A 

)A, A. 6 . A. A. ft 

, (A (ft (ft »ft (A ( 

> ft.A.A.Aii 
. .A .A .A. A .A 

I 4 A 4 A 4 A 4 A 4 A 

.4 .4 ,4 ,6 ,4 .4 
4 A 4 4 4 A: 
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GENERAL INSTRUCTIONS AS TO SETTING* OF BREAKER 
AND FINISHER CARDS FOR HESSIAN YARNS. 


Jlrmker. 


Distance between feed worker and shell 

Shell of cylinder, 

... No. 16 W. 

Feed roller cylinder 


U . 

1st worker 


11 , 

2nd worker 


12 , 

2 strippers 

... 

1C . 

Doffer 

... 

16 , 

Drawing roller 

... 

10 , 


Pressing roller, 1" off cylinder. 


Finisher. 


Shell — the usual distance is to }" 

oil cylinder. 

Feed roller from cylinder and sliell 

... No. 15 W. 

2 workers 

... 12 ., 

2 

M „ 

4 Htrippers 

ic ,. 

Doffer 

... ,, 1 i ,, 

Drawing roller, 1" off cylinder. 

. • 

Leather roller ... 

1» 


In the case of double doft'er cards, the only difference would 
• be that on the breaker the bottom jdoffer would lie No. 14 W.U., 
and top doffer No. 15 ; and on the finisher card the top doffer 
No. 16, and bottom doffer No. 17. When the quantity passed 
over a breaker is more than 12 tons, and over a finisher more 
than 6 tons, per week, the distance of pin points of rollers 
from cylinder should be rather greater than indicated. 

•Not*. — Card “Seta” are pieces of steel plate usually about 12 inches long 
and 3 inches broad, and should be stamped No. 10, 12, 14, 16, Ac., 
according jo their thickness B.W.G. ; if Worker and .Stripper are to tie 
set No. 16 between, use No. 16 set, and so ou. 



120 PARTICULARS OF UF STRIKER BREAK Ell AND FINISH Ell CARDS. 


UP STRIKER BREAKER CARD. 


Drafts. 

1 20 feeder wheel x 120 stud wheel x 58 stud wheel x 4" dia.^ 
of drawing roller ... 

20 change x 20 stud pinion x G6 drawing roller wheel x 10}" 
working diameter of feeder ... 


Speeds of Workers. 

52 change x 24 drawing roller pinion x 28 stud pinion x 88^ 
doffer wheel x G4 stud pinion x 190 revH. of cylinder ... 

~13* 

66 drawing roller wheel x 54 stud wheel x 88 doffer wheel 
x 96 stud wheel x 92 worker wheel 

13*5 revs, per min. x 29'8" working circumference = 33*5 ft. per min 


UP STRIKER FINISHER CARD. 

Drafts. 


120 feeder wheel x 120 stud wheel x 56 stud wheel x 4" dia.l 
of drawing roller 

i 12 ‘ 

20 change x 20 stud pinion x 66 drawing roller wheel x 10A"j 
working diameter of feeder 


Speeds of Workers. 


40 change x 24. drawing roller pinion x 28 stud pinion * 88' 
doffer wheel x 190 revs, of cylinder 

66 drawing roller wheel x 54 stud wheel x 88 doffer wheel 
x 72 worker wheel ... „ 


19 * 9 . 


19*9 reva. per min. x 26*7" workiug circumferences 44 *3 ft. per min. 
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DRAWING FRAMES. 

Drawing Frames.-— After the carding processes comes tho 
drawing. In an ordinary hessian yarn system there are two 
drawings usually called first and second drawings. The cans taken 
from tho finishers are put up at the hack of the first, drawing, and so 
many of them are run into one at the front of tho first drawing — 
usually four ends are run into one. Tho cans from the trout, of the 
first drawing are put up at tho back of the second drawing and so 
many are again run into one at the front of the second drawing— 
usually two onds arc run into ouo hero, but at both drawings more are 
ofton put up, never less for tho making of hessian yarns. 

So far as tho material passing over tho drawings, the most im- 
portant point is to see that tho gills are not overloaded— that is, that 
the sliver is well down through the gill pins. You should always see 
the points of the gill pins if you wish a level sliver at tho front of tho 
drawing, and this will also ensure a level and regular spun rovo. No 
mattor how well the jute has been carded, if the drawing gills are 
overloaded, irregular and lumpy spun rove wfll follow. Two kinds of 
first drawings aro illustrated, and the particulars of gear and speed are 
given. Tho circular first drawing is not very much used now in 
Dundee at least ; why it has boon laid aside J have never been ablo 
exactly to understand, as it could do a large amount of work and do it 
well without much mechnuical attention, and was a machine easily 
managed by the worker. From its general compactness and thostomll 
space occupied by it, I have an impression it will come back again. 

The First Drawing, now most in use, is the push bar drawing, and 
there is no doubt it has been a great success. Ir may be driven at 
any speed within reason ; but it must not bo too heavily ladon, or the 
fibre will incline to slide over the points of the pins. With a light 
load, so that the gill pins will go well up through the material, it will 
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DRAWING FRAMES. 


make a thorough job, and do a fair quantity per day of 10 hours — say 
from 30 cwt. to 35 cwt. — with two heads. It works best with a single 
end over each gill, and the four ends run into one at the front. This, 
howover, is of course a matter of opinion, and sometimes of convenience 
in the arrangement of the work to be done. Two heads aro sufficient 
for a 56 spindlo roving. 

The gill bars of the push bar drawing aro actuated by pinions. 
When the bars aro working, so many of them are in the teoth of 
theso pinions, the others both above and below not actually into the 
wheels, aro being pushed along by tho others as they pass out of 
the teeth, hence, the name push or slide drawing. To keep tho 
bars tight upon tho top is imperative, and a pinion and coupling has 
been arranged for on this machine, so that if the bars wear a little 
Black this slackness can be takon oil! The success of the push drawing, 
has been owing to the bars rising up straight at the back, and they do 
this nearer to a spiral drawing than any other drawing we have had 
boforo, consequently the less slackness you allow to get upon the bars, 
tho nearer the perpendicular will llic gill bar pins rise through the 
sliver at the back end, which is the groat point to be desired. 

As there is no intricate work about tho arrangement for actuating 
the gill bars, simply four pinions with teeth into which the end of tho 
bars move, it only requires to de kept dean. It has become very 
popular. 

The Second Drawing, or, as it is sometimes called, the finishing 
drawing, is usually a spiral drawing — so called from the gill bars being 
act uatod by screws. To tho speed of a spiral drawing or roving there 
is a limit beyond which it is impossible to go. No finishing drawing 
will make such a level sliver its a spiral drawing — that is the result of 
my experience; many others hold a different opinion, however. 
Tho push bar drawing is being adopted as a second drawing, 
but as I have not worked them as such, would rather not express 
on opinion of its merits as a finishing drawing. The screws, 
wipers, slides, &c. require careful attention, so that the heads of gill 
bars are kopt upon the “ pitch.” To possess a thorough knowledge of 
the screws of spiral drawings and rovings, and to be able to keep them 
running on the " pitch ” without any tampering with the “ pitch pin,” 
is about the best test of tho fitness of a mill mechanic for his work ; 
and all apprentice mill mechanics should make it their business to 
thoroughly master this, as without a thorough knowledge of this they 
will never be the master of their trade, 
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of a mill mechanic for his work ; and all apprentice mill mechanics 
should make it their business to thoroughly master this, as without 
» a thorough knowledge of this they will never be the master, of their 
trade. 

Two heads of a spiral drawing are sufficient for a 56 spindle 
roving, 10" x 5" pitch, but many people prefer three heads to a 
roving. If you have three heads in your second drawing to each 
roving, this will necessitate the second drawings being at right 
angles to the first draw ings, and, of course, in line with the rovings, 
and this means you will have to drive the second drawings with 
belts over a universal guide. The arrangement, either as regards 
the floor space or driving arrangement, never seems so direct and 
complete as when the breakers, finishers, and drawings are in 
parallel lines, and the rovings at right angles to the second drawings. 

A second draw ing of two heads is able to produce sliver for a 
56 spindle roving, 10" x 5" pitch, making 30 cwt. to 35 cwt. of rove 
in 10 hours. 

Here we may explain what is meant by the gill bars going off 
the “ pitch.” The gill bars of any drawing or roving, except, of 
course, rotary drawings and rovings, are driven by a small pin, 
called the *“ pitch ” pin. If the bars do not move easily, either from 
some mechanical defect or from the gill bars getting jammed by a lump 
of jute, or a “ choke,” as it is termed, this pitch pin will break ; the 
gill bars of the head which has gone out of order will cease to move, 
while the other head or Loads will continue to work as before. 
The head which has ceased working, owing to the breakage of the 
“ pitch pin,” will not work until this pin lifts been renewed, and the 
obstruction removed ; and the smaller the pitch pin is in diameter 
the better, as it will do the less damage to the gill bars when it 
breaks easily than if it requires an unnecessary amount of obstruction 
to break it, and the smaller the pin you can w r ork wdtli is the real 
guarantee that the sci’ews, wipers, slides, <fcc., are mechanically inf 
good order, and also thoroughly clean. 

Pi tch Pin fob Push Bar Drawing. — This pin works both 
heads of the drawing, and should not fre m ore than No. 8 Binning- 
ham wire gauge second draKiagj>it ch njn, which works pul* one of 
the drawing heads, should not be more than No. 10 B.W.G., and 
the roving pitch pins No, l5 B.~W.G. you work with these pins, 
there will not be much wrong with the gill bars before you will know it. 

♦Sec page 162 for Illustration of “ pitch pin *' arrangement. 
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Tl]o mwab©r rf o(_gill bays .ift circular drawings is - 52 

„ „ one head of push bar is 321 

„ „ „ spiral second drawing is 21 r 

„ «t .. roving is - 22 J 

The “cans’' from the second drawings should be put up in 
setts of eight it time at the back of the roving. 

Drawings. — Sometimes the drawing rollers and pressing rollers 
are made “ hard to hard” — by that term is meant that both surfaces 
of the rollers are metal-— but the most common method employed is 
that the pressing roller is covered with leather. If the rollers are 
hard to hard, they are both fluted with a round top and bottom 
flute, and the flutes work into one another ; and we may remark 
here, in passiug, that, for the purpose of calculation, a round top 
and bottom fluted roller 2 A in. diameter is always taken at 3 in. 
diameter. This, as will be readily understood, is owing to the 
depth of flutes making the circumference of roller longer than if with 
plain flutes. Leather-covered pressing rollers on a round top and 
bottom fluted roller are often used in first drawings ; but usually 
leather pressing rollers, either in drawings or rovings, work upon a 
drawing roller with V flutes, or scratch flutes, as they are sometimes 
called. 


Dr\ft Plvte with Draft Pinion and Draft attached to Machine. 


Push liar Drawing — 
Draft. 

3 

H 

4 

;* • 

H 

6 “ 

G* 


| Circular Drawing — 


Fin ion. 

Draft. 


Pinion 

96 

3 


60 

SO 

3 A 


52 

68 

4 


45 

60 

4$ 


40 

•v> 

f> 


36 

48 

G 


30 

44 



28 

40 ! 

7 


26 

37 i 





Second Drawing Spiral — 


Draft. 

Pinion. 

5 

64 

H 

58 

r> 

53 

6!. 

49 

t 

46 

n 

43 

8 

40 


38 

9 

36 

n 

34 

10 

32 
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DRAWING DRAFT ARRANGEMENTS. 


First Drawing — Push Hnr 


Speed Pulleys 180 revolutions per minute; pulley pinion 34 teeth 
Draft arrangement — hnrd-to-hard rollers— 


21 x SO x 74 x 30 x 23 x 32 „.q J_„f. 

80x110x34 x ft»x40x ljj“ 0 


) LhRmi X ^o Hr* qa * in X ?7® ' 1=5 ^64 ^ Number for draft 

Vfillm x 20 X 34 X 39 X 40 x 1 J 


First Drawing — I’ush Bar, 


Speed Pulleys 180 revolutions per minute. 

Draft arrangement — Leather rollers on round fluted roller or plain fluted 
roller. 


| 2| x 76 x 74 x 50 x 23 x 32 
Mxlft'x 84x*9 x 40 x 1 i t 


3*9 draft. 


2& x 76 x 74 x 50 x 28 x 82 
pliton X x 34 x 39 * 40 X 1 { 


222*5 Constant Number for draft. 


# ln the caloulations remember remarks as to round top and bottom 
fluted rollers versus plain or V fluted rollers. 


First Drawing Circular. 

Speed Pulleys 240 revolutions per minute — pulley pinion 28 teeth. 

Draft arrangement— hard-to*hard rollers— 

8* x Uf x 120 x 27 x 16 3*30 draft between drawing roller and retaining 
(H ) tfx'lFx 'SfxlFinp * roller. 

<»D ' 1718 CoMtant Number for draft. 

H . 
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First Drawing — Circular . 

Speed pulleys 240 revolutions per minute. 

Draft arrangement — leather rollers on round fluted roller or plain fluted 
roller. 


3" 

18 

120 

27 15 


— 

X — X — X 

— x — 

» 3*46 draft between drawing roller 

18 

18 

52 

15 3" 

and retaining roller. 

.r 

18 

120 

27 15 


~ 

X — X X 

X — 

- 180 Constant Number for draft. 

18 

1 Q I’liMiKi' 

1 ° plllluil 

1 5 3" 



Second Drawing — Spiral. 

Speed Pulleys 170 revolutions per minute — pulley pinion 28 teeth. 
Dfa ft ttvrang^U 4 fi pt— leather pressing roller on a plain or V fluted .rolJgj\ 


2$x35^fi8 <69 
43 *25 <25 x 1 1 % 


-=7-88 draft. 


u„m K t. v x 25 > 1 » » " 339 03 — Constant Numher for draft. 

(■muni * *' 
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ARRANGEMENTS OF WHEELS FOR CALCULATION OF 
SPEED OF GILL BARS IN DRAWINGS AND ROVINGS. 

Driving Shaft, 160 revolutions per minute — see plan. 


i Drum Push Bar Drawing, 16" 



] Pulleys „ „ 

14" 

V 

Drum Circular „ 

21" 

* 

; Pulleys „ „ 

14" 


jDrum Spiral „ 

16" 


i Pulleys „ „ 

16" 


Thus — 

1st Push Bar Drawing Pulley Pinion, 114 teeth. 

£ 160 x [ £ - 1 82!* , say 180 speed of pulleys. 

| 180 x x?J x 5J 20*08 revolutions per minute -speed of dill 
Bar Shaft, upon whicli is dill liar Wheel, into which the 
bars work. This wheel has 17 teeth. 

| J 80 x A ‘J> x x JS » -590 constant number far speed of dill Barg. 
17 x 20 08- Ml *36, speed of Gill Bara per minute. 

This is a fair speed. With this speed % thi* drawing will take sliver 
from a finisher producing 35 cwt. per 10 hours. 

Breaker Draft, say, about 13/13J, 

Finisher „ „ 14/14£. 

Dollop, 32/33 lbs. 

1st Circular Drawing Pulley Pinion, 32 teeth. 

160 x \\ -240 revolutions of pulleys p(M* minute. 

240 x x i 2 & * ,*!%*■= almost 7 revolutions of dill Bar Wheel per 
minute. 

240 x x iVo * i‘i ft - '134 constant number. 

Number of teeth or spaces for bars in dill Bar Wheel 52. 

52 x 7 * 3G4 Drops of Gill BarH per lyinute 
With same arrangement as to Breaker, Finisher, Dollop, Ac., this 
drawing will take from a finisher producing 35 cwt. per day. 

Then — 

2nd Spiral Drawing — pulley pinion 30 teeth. 

|160 x } J « 160 revolutions of pulleys per minute. 

? 160 x 55 x ^ J x 5 J « 205$ speed of dill Bars per minute. 

160 x x }# x \\ « 6*85 constant number. 

at this speed ou bars, ftud .with 
ft 7$ .production from either of the 1st drawing#, 

Cireslftr. 

Nor*.— The relations of speed between the retaining roller and gill bars on a 
Screw Gill Roving are the same for 200/250 lbs. rovo as for 60/70 lbs. rove. 
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Then — 

Roving —Drum, 25"; Pulleys, 18". 

fl'wiht piuion, 35" on 2^" rollers. 

Grist ,, 35". 

Rack „ 17". 

Traverse „ 28". 

Weight of rove, 72J/75 lbs. per spindle. 

With this arrangement roving will pioduce 28/30 shifts — 35 cwL in 
10 hours. • 

In this wise particulars are given previous td working out speed 
of gill bars, ns the speed of bars depend on these particulars. 



25 



160 

x — 

222*2 

Say 225 levolutions of main shaft of roving per 


1« 


minute. 


35 

38 

22 24 

225 

X X 

— X 

— x — =, 213*5 speed of gill bars per minute. 


60 

35 

22 16 


Tirlef 

platan . 

38 

22 24 

225 


x — 

x — x — -- 6*10 constant number. 


60 

35 

22 16 


44 

21 


225 

x — x 

— 

675 speed of spindles per minute. 


22 

14 



SPEED OF DRAWING ROLLER BY SPEED FROM SHAFT DRIVING 

ROVING PULLEYS. 


1 160 x 1 2 x jjg - 129 6 revolutions of drawing roller per minute. 
Engine, 10 hours— 600 minutes. 

129*6 x 600 - 7*7760*0 revolutions of drawing roller in 10 hours. 
77760 x 7 '06 » 548985*60 inches in 10 hours. 


548085*60 , 

'36" ’ - 15249*0 yds. 

15249*0 

li4Q Q * ®* r> 8 PJ lll ^ CB P er Bpindle in 10 hours by engine. 

This roving arrangement produces 35 cwt. of rove at 72^/75 lbs. per 
spyndle, by 56 spindles, 10" x - 5" pitch. 

35 owl. « 3920 lbs. 


52*26 spyndles of rove at 75 lbs. per spindle from 56 spindles. 
— — - » *933 spyndlss per spindle actual in 10 hours. 
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11*1 per cent* difference between engine end actual production. 

Engine production, 1 *05 
Actual „ *933 

„ Difference, *117 

1*05 : 100 : : *117 : Answer, IM. 

Pitch of Gill Bar Screws fur Second Spiral Drauiny* and also Spiral Rovinqs* 

The screws for these drawings and rovings, made by Messrs 
Fairbairn, Naylor, <Sr Macpkerson, are always cut a. certain number 
of threads per inch, so that they are not always measurable by an 
Jth or ^th. 

In the Second Drawings — 

Top screws have 1 $ threads per inch. 

Bottom OH 

Rovings 

Top screws have 2 a threads per inch. 

Bottom ,, 0*8 ,, ,, 

If you observe the working of gill bars in the second spiral 
drawing, you will notice that there are most frequently 14 gill ban* 
in the top screws of drawing and 7 in the bottom screws ; some- 
times there will be 15 in the top and 6 in the bottom ; and 
frequently one will be halfway between. The distance from where 

the gill bar rises to where it descends is 8J inches. 

* • 

Titch of top screws, 1 J per inch. 

Top sorew, 8 25 x 1*75 *= 14 43 
l Bottom „ 8-25x0 8 - 6*6 

Total, 21. gill bai'B in a head of 2nd drawing. 

Roving, 10' x 5" spiral. 

Top screw, 7 -875 x 2* « 1 5*75 
Bottom „ 7*875 x 0*8 » 6*3 

Total, 22*0 gill bars in one head of roving. 

Koto. — F or illustrations el Draj* inland Roving Screws, see^m^K 1 »ud^5tL 
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PATENT ClitC l IL Alt DRAWING ERAME. 

Soiional elevation showing gearing at driving end . 
Scale Jtu. 


A 

Driving pinions, 

36, 39, & 42 teetli. 

H 

Delivery roller wheel, 

78 teeth. 


C 

Delivery roller pinion, 

17 teeth. 

1 

D 

Intermediate, 

80 teeth. 


E 

Drawing roller pinion, 

18 teeth. 


F 

Stud wheel for driving brush, 

46 teeth. 


ti 

Stud pinion for do. 

12 teeth. 


H 

Brush wheel, 

80 teeth. 


I 

Wheel on shaft for driving circle, 

24 teeth. 


J 

Wheel on circle, 

110 teeth. 


K 

Retaining roller wheel for driving brush, ... 

18 teeth. 


L 

Intermediate for do. 

18 teeth. 


M 

Brush wheel, 

• • 

18 teeth. 



Arrangement of Wheel** for calculation of speed of gill bars — 

240 v «|2 x 18 x 52 ^ involutions of gill bat wheel per minute. 

7H x 120 x 110 r 

240 n 32 a . W x iio == 134 constant No. for speed gill bnrs. 

Number of spaces for gill bars in gill bar wheel 52; therefore, 52 x 7 -364 
drops of gill bars per minute. 
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PATENT CIRCULAR 
DRAWING FRAME. 

il Kusvation showing 


$n At Dim mo End, 
i JtH’-Onk Foot, 
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PATENT CIRCULAR DRAWING FRAME. . 

factional elevation nhoivhig geat ivy at end opposite to driving pndlfyt. 


Scale |tii. 


’A 

Delivery roller pinion, ... 

*17 teeth. , ^ 

B 

Stud wheel, ... 

120 teeth. .. 9 

<’ 

Draught changes, 

\ 

26. to 60teetlrfJ^| 

D 

Wheel on circle for driving fallers, 

110 toetb. 

E 

Wheol on shaft for driving circle at pulley 



end, 

24 teeth.'. 

F 

Stud wheel for driving retaining roller, 

27 teeth. »* \ 

G 

Stud pinion for do., 

*“ ’ «. 

15 teeth. § ' ” 

II 

Retaining roller wheel, 

i 9 / 

IS teethe* f, M * 


DHAKT ARHANC KMKN'lii — # 

Pressing Rollers hard to hard. 


(3*) 8jM8j<J20jc27xJ5 j 3 . 30 Draft , 

22 x 18 x 52 x 15 x S 

171-8 constant No. lor draft. 

22 x 18 x C.P. x 25 x 3 


Pressing Rollers — leather covered on a plain or V fluted roller*' 


ft x 18 x 120 x 27 x 15 
lftxlftH 52 \ 15 x 3 


* * 3*46 draft. 


lOTfrSrx'S-x-r 180 «*“* No > for drn,t - . 
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PATENT PUSH OR SLIDE DRAWING FRAME. 

Sectional elevation showing geai'ing at driving end . 
Scale ^ tli. 


A 

Driving pinions, 

30, 34 A 38 teeth 

11 

Stud Wheel, ... . . 

70 teeth* 

O 

Stud pinion, ... 

19 teeth. 

I) 

Short shaft wheel, 

78 teeth. 

E 

Shot t shaft pinion, 

34 teeth. 

PE 

Eallor shaft wheels, 

50 teeth. 

(i 

Intermediate, 

62 teeth. 

11 

Draught changes, 

34 to 80 teeti 

1 

Shipping toller pinion, 

26 teeth. 

J 

Intel mediate, 

400 teeth. 

K 

Delivery lolloi pinion for driving stripping 



loller, ... 

38 teeth. 

LL 

Retaining toller pinions, 

22 teeth, . 

M 

Intermediate, . 

24 tepth. 


Draft Auiu\flk\iKNr — 

Hard to hard pressing rollers — 


(8') 

2& x 56 x^74 x 50 x *23 x_ 32 
56 x 20 v 34V:W x 40 x ljjj 


3*9 diaft. 


(3") 

2} x 66 '_74 x GO v 28 x_ 32 
C 1\ x 20 x 3l\ 39 > »0~x IJ„ 


222*5 constant No. for draft. 


Pressing Rollers — Leather covered on a plain or a V flitted roller- 


2 h < 76 
80 x 10’ 


A 7i_x 

x 34 \ 


rtOj. 23_ 
50 x 40 


-Jr “ 3’3 draft. 

J i it 


2* x 7* x 74 x 50 x 23 x 82 
C.l'.~x 19"x 34 x~39 x "40 x 1>S ” 


204 '9 constant for draft 



35 
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PATENT PUSH OR SLIDE DRAWING FRAME. 

Sectional elevation showing gearing at end opposite to dtiving pulleys. 


Scale £th. 


A 

Uo taming Roller wheels, 

32 and 33 teeth. 

B 

Stud wheel, ... 

... . . 40 teeth. •• 

(I 

Stud pinion, ... 

23 teeth, i 

1 ) 

Intermediate, 

.. ... 64 teeth, t 

E 

Fuller shaft pinion, 

30 teeth. 

F 

e 

Stud i\heel, 

33 teeth. 

(i 

Stud pinion, ... 

23 teeth. 

H 

Brush wheel, . . 

36 teeth. 

l 

Drawing roller piniou, . 

28 teeth. 

,1 

Intermediate, ... 

130 teeth. ' 

It 

Delivery Roller ^pinions, 

... 37 and 38 teeth* 


Arrangements of Wheels for calculation of speed of gill bars — 

*lso x 34 x *20 a 34 20 08 revolutions of gill bar shaft upon which is 
TiO > 74 > oo gill bar wheel 17 teeth into which bars work. 

Then 17 x 20*08 e- 341*36 speed of gill bat*B per minute. 

1Hl - * ^ 74 * *5£0 Constant Number for gill bar shaft. 

fNom. — Speed Pulleys 180 revolutions per minute. 
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SLIDE FOR PUSH BAR DRAWING. 

Scale 3* to One Foot. 

Elevation of (luido Plate 4 ‘ A " for pins ou gill bar cranks. 



Klmtion of Guide Plate " B " for gill bars. 


I 

_ I 




OILL BARS FOR PUSH BAR DRAWING. 


189 


'| GILL BARS FOR PUSH BAR DRAWING. 

1: * SOALI Jtll. 
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SPIRAL DRAWING FRAME. 

Sectional elevation thawing gearing at end opposite to driving pulleys. 

Scai.e Jth 


A 

Back shaft pinion, 

... 

25 teeth. 

B 

Intermediate, 

* 

25 teeth. 

C 

Stud wheel, 


68 teeth. 

D 

Stud pinion, ... 


25 teeth. 

R 

Retaining roller wheel, 


69 teeth. 

F F 

Retaining roller pinions, 


24 teeth. 

Cl 

Intermediate, 

... 

24 teeth. 

H 

Wheel for driving single hack shaft (separate 
for each head,) 

19 teeth. 

I 

Wheel on single back shaft, 

... 

19 teeth. 

J 

Bevil for driving screws, 

... 

21 teeth. 

K 

Bevil pinion on bottom screw. 

... 

1 4 teoth. 

L 

Drawing roller pinion for driving 
roller, ... ... ... 

delivery 

41 teeth, 

M 

Intermediate, ... 

9 <r 

... 

88 teeth. 

N 

Delivery roller pinion, ... 

... 

56 teeth. 


Draft Arrangement — 

Pressing Rollero — Leather covered on a plain or V fluted roller— 

2J x 86 x 68 . 69 T . fto 

48-;-25-7l!B\ Ijr* 88 draft - 


2-J x 3fi*x 68 x 69 
C. Pi * 25 x 25 x !{• 


< 339 '03 constant for draft. 


* If this pinion is a 34, 329*606 will be constant No, 
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SPIRAL DRAWING FRAME. 

Section'll elevation showing gearing at driving end. 
Soalk Jth. 


A 

Draught Changes, 

32 to 64 teeth. 

11 

Intermediate, 

80 teeth. 

K’ 

Driving pinion, 

24 teeth. 

D 

Intermediate, 

32 teeth. 

; R m 

Back shaft pinion, 

34 teeth 

F 

j 

i 

Wheel for driving single back shaft (separate 
for each head), 

19 teeth. 

i 

0 

Wheel on single back shaft, 

19 teeth. 

1 “ 

* 

Bevil wheel for driving screws, ... 

21 teeth. 

i i 

Bevil pinion on bottom screw, 

14 teeth. 


Arrangement of Wheels for calculation of speed of.gill bar*— 
« 205 speed gill bars per minute. 

180 xCjlfc x 19 r |t m g.g 5 OOT18 t an t fjo. for gill bars. 

* 

• If this Pinion is * 84, 7*05 will be constant No. 
*Nqtb — S peed of Pullejs 160 revolutions per minute. 
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SPIRAL DRAWING FRAME. 

Sectional Elevation showing Gearing at Driving End. 
Scale Jth. 








FIRST PUSH BAR DRAWING GILL. 

8* X ¥ X ¥ Bra*/ 


‘4* pins per inob. 

7" 3 — 18 — No. 14, ljj' and 1J". Rivet No. 8, l 





It)' x 5" Roving Gill. 
2j x f x v„ Brass. 

6 pins por inch. 

2J -2-18. No. 16, 1". 
Gill Rivet, r, No. 11. 


DRAWING AND ROVING GILLS. 
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SPECIFICATION AND PARTICULARS OF DRAWING AND 
ROVING GILLS FOR HESSIAN YARNS. 

She student will note as to the arrangement of the dimension. 

1 Push Bar Drawing Gills. 

• 8" x jj" x l” brass. 

mWH. pillH. 

7*. 2, 18, No. 14, 1 1 and 1 \ — 2J pins per inch. 

Notb. — That front row of pins are Jth shorter that* back row. 

Circular Drawing. 

, 18J" X X y brass. 

rows. pliiMi 

» 17j", 1, 60, No. 15. 1J", 3J pins per inch. 

Second Drawing Spiral. 

V X yr X y brass. 

rows. pin*. 

6", 2, 30, No. 16, 1J, 5 pins per inch. 

Roving 10" x 5" Pitch. * 

‘2 1" x jj* x J.j" brass. 

row*, pin*. 

2J*, 2, 13, No. 16, — 1", 6 pins per inoh. 

Gill Rivets Push Bar— No. 8, i\ 

; „ Circular Bar — No. 8, 1J". 

\ „ „ Second Spiral — No. 10, l£". 

\ i, „ Rovings 10" x 5" — No. 11, 1". 

GILLS FOR HESSIANS* 

(Recommended by Fairbairn). 

1st Push Bar Drawing, No. 15 w.g., 21 pins per row of 7 ins, 

2nd Spiral „ No. 15 w.g., 30 „ „ 6 ins. 

Spiral Roving No. 16 w.g., 14 ,, „ 2} ins, 

GILLS FOR WARPS. 

1st Push Bar Drawing, No. 15 w.g., 16 pins per row of 7 ins. 

2nd Push Bar Drawing, No. 15 w.g., 25 ,, 7 ins. 

Spiral Roving, No. 16 w.g., 12 ,. „ 2|ins. 

GILLS FOR WEFTS. 

1st Push Bar Drawing, No. 14 w.g., 16 per row of 7 ins. 

2nd „ „ No. 15 w.g., 22 „ 7 ins. 

[Spiral Roving, No. 15 w g„ 11 „ 2$ ins. 
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FLUTING OF DRAWING ROLLERS. 

The Drawing Rollers of first and second drawings and also the 
rovings are fluted to a certain pitch, so many flutes in the circum* 
foronco. These are not all of the .same pitch, hence the term 
irregular fluted roller. The reason for making the flutes irregular 
in the pitch is that when made so, this irregularity of flute prevents 
the pressing roller becoming fluted by the pressure of the pressing 
roller. If the pressing roller is allowed to work until it is fluted 
and working into the flutes of drawing roller, this makes the sliver 
smaller than is intended, and for the same reason if this takes place 
at the roving small rove will bo the result. Automatic motions are 
fitted on the drawing rollers of rovings and spinning frames to 
move the drawing rollers on end ; this prevents the drawing rollers 
getting grooved at one part of the roller, and of course makes the 
drawing rollers last out much longer. 


32 

flutes in 2" Holler 


34 

.. H’ - 


36 

„ „ 

Preparing Drawing Hollers. 

38 

U" „ 

40 

2 / 


48 

X 


64 

r 

Spinning Drawing Rollers. 

66 

4i" 


lfHlutes per inch diameter. 
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DIAGRAMS OF PUSH BAR DRAWING. 


DIAGRAM OF PUSH PAR DRAWING. 

Pressing and Drawing— Leather covered Pressing Roller. 
Scale 3" to Onk Foot. 



Drawing Roller 
2£* diameter. 



Y Flute. 




UOVINCL 


-fW- 
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ROVING. 

Roving.- -The cans being taken in setts of eight each from the 
socond drawing, are put up at the back of the roving, one end over 
each gill, and lire delivered ou to the rove bobbin in front of roving. 
On the roving tim e are four change pinions— first, the tw ist pinion; 
second, the dr.tfl or grist pinion; third, (lie i reverse pinion; and, 
fourth, the rack pinion. For a rove M 70 ; 7o lbs. pm* spindle, the 
twist pinion is 8 .>, with 2 .| drawing roller; rack pinion, 1 C; and 
traverse pinion, 28 teeth. 

Note, -Runny Rack Pinion.— A mark on the side of one of tlio 
tooth in the pinion is put there fur a guide. When you put ou a 
rack piniou, the top catch should bo into the marked tooth, after 
the rack is wound up. 


3 tiri'amjcinvnt of ('loek t which iml riven from Drairiny Roller . -■ 
Thin Clock shows the quantity taken off on a day or week. 

Drawing roller .-2F diam. '7 06 circumference. 

I x 59 * tjl) x 00 < 00 / tio < 60 x 46 -732780 -- revolution* of roller for 
1 x 10 v 10 x 10 x 10 x 12 x 154 x 1 nuo round of dock. 

73 -7 HO x 7*06 ■= *71 73420*80 inclica, and 
01784*26*80 :• 3G =r 143706 3 y da. # , 

143706*3 f 14400 -9 97 Bpyndlen per Bpindle, and 
9*97 * 56 538 32 apyndlcg in one round of clock. 

Note —That the dial of roving dock is marked off in 40 points 
10 parts marked 4, 8 , 10, 16, 20, 24, 28, 82, 86 , ami 40. 


Tltti following at? the Roving , Twist % and Draft nnaugcmvnh. 

Dtaft arraugemeat— 

A e E o 

— X — X — X — 

B D ¥ H 
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tcovixc;. 


In this case — 

A - Diameter of Drawing Holler 
B - Pinion on ,, 

0 - ,, on back abaft, 

v i 

p| ~ Double intermediate at opposite end of roving. 
(J ~ Wheel on retaining roller in gear with F. 

c 

H =- Diameter of drawing rollei. 


Thus — 


\l\ x 36 x 7o x <0 _ 9.35 draft between drawing roller and retaining roller 


<ii 1st or 
CljaiiKt) pinion. 


*i 

c. 


,\ 36 x 70 x 70 
x*t* 2ftx 1H 


~ ‘2599 — constant number. 


; ,.y Xwiy r 4'WAN<jUi3US5JT. — Drawing roller, 2! in. ilia. --* 706 

0 ’ ' w " 

I'ircuintojvuco. 

A 0 K 

x — x — x — - twist per inch, 

B 1) F U 


In this CiiH« — 

A - Drawing roller wheel. 

5 B Twist Pinion. 

0 - Pinion on driving shaft of roving, driving i>, the pinion on end 
of spindle driver shaft. 

( D = Pinion on end of spindle driver shaft. 

K Bevel pinion on spindle shaft, driving jB, the piuion in spindle. 

F « Piuion on spindle. 

D - Circumference of drawing roller 


Thus — 


60 x. 44 x 21 
36x22* 14x7*06 


•75 twists per inch. 


* 25*4 =* constaut number for twists per inch. 

W.22.HX7-06 



noviNG. 


153 


Speed Spindles. — R oving shaft, 215 revolutions per minute ; 
Preparing shaft, 100; Drum, 24' diameter; Pulleys, 18' diameter. 

160x24 213 * 33 . Say 215 revs. per minute of Main Shaft Roving 

Ifl 

In this case 

A B 1) 

•— x -- x -- speed spindles. 

<! K 

* 

A - Speed, main shaft- of roving. 

11 - Pinion on „ ,, 

(’ Pinion on end of bpindlu hhal'l of roving. 

|i Bevel pinion on spindle ,, 

( ;E Pinion on spindle. 


Thus- 


± i 1 

J G 15 Revolutions uf s 

nndli 

per minute 

With the above arrangement of d 

raft, 

twist, 

uid speed of spindles, 

the roving will 

make 28/30 shifts in 

10 hours, or 21 22 points on the 

dock dial, in a 

week of 56 hours. This, 

by tin 

clock, means rather 

more than five 

spyndles per spindle 

per 

week 

of 50 hours. 

Draft and 

Twist Plate attached 

to 10" x o 

spiral roving, with 

drawing roller 

2]" diameter. 



Droit. 

Binion. 


Twiei 

I’iiiion. 

5 

20 


1-5 

17 

H 

22 


1*25 

21 

6 

24 


V 

20 

64 

20 


•9 

* • 

20 

7 

28 


• -H 

.V2 

U 

30 


■7 

37 

8 

32 


•6 

43 

8J 

:i4 


•5 

52 

» 

36 




94* 

38 




in 

40 





*When changing a roller from 2} to 2,V diameter, put on a 37 
pinion on drawing roller, and for every /,th smaller tlie roller wears. 
When it is turned up, allow one-tenth less on the drawing roller 
pinion. This will keep the draft plate correct Example ; — 

Teeth. 

H” : 2 iV : : 38 : %1 almost. 

*NoTJt. — A full sized Drawing Roller, that In 2f'' diameter, hoe on It a 88 teeth pinion. 
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SPIRAL DISC ROVINO FRAME. 


SPIRAL DISC ROVING FRAME, 10" x 5» 

BOBBIN. 

Srctional elevation showing gearing at end opposite to the driving pulleys. 

Scale £th. 

A 

Twist Changes (on driving shaft), 

17 to 52 teeth. 

0 

Intermediate, 

1.50 teeth. 

0 

Twist Wheel (on drawing rollers), 

60. teeth. - 

D 

Drawing roller wheel, 

58 teeth. 

EE 

Intermediates, ... ... * 

86 teeth. 

F 

Intermediate, 

40 teeth. 

(J 

Draught Ohangos (on back shaft), 

20 to 40 teeth. 

H 

Wheel for driving single hack shaft (separate 



for each head), 

22 teeth. 

I 

Wheel on single back shaft, 

22 teeth. 

J 

Bevel wheel for driving screws, 

24 teeth. 

K 

Bevel pinion on bottom screw, 

16 teeth. 

L L 

Wheels for driving top screw, 

14 teeth. 

M 

Intermediate, 

54 teeth. 

N 

Wheel on countershaft for driving discs, 

30 teeth. 

000 

Mitres for driving discs, 

28 teeth. 

p • 

Pinion on end of bowl abaft, 

20 teeth. 

Q 

Wheel on short countershaft, 

96 teeth. 

K 

Traverse Changes, 

20 to 40 teeth. 

S 

Intermediate, 

32 teeth. 

T 

Wheel on mangle wheel pinion shaft, 

108 teeth. 

U 

Pinion for driving differential wheel, 

12 teeth. 

V 

Intermediate, ... ... ... * 

27 teeth. 

. \v 

Differential Wheel, 

78 teeth. 

XXX 

Differential bevels, 

30 teeth, j 

Y 

Wheel on paj> of differential bevel, 

30 teeth. 

Z 

Wheel on countershaft, ... 

24 toetli. 

a 

Wheel on countershaft, ... 

48 teeth. 

b 

Intermediate, ... 

96 teeth. 

c 

Intermediate, ... 

92 teeth. 

d 

Wheel on bobbin shaft, .. 

30 teeth. . 

e 

Bevel wheel on bobbin shaft (one for every 



two spindles), 

21 teeth. i 

f 

Spur and bevel intermediate, 

28 teeth. 

88 

Bobbin pinions, 

14 teeth. - 

h 

Bevel wheel on piuion shaft (one for every 



two spindles, 

21 teeth. 


Spur and bevel intermediate, 

28 teeth. 

j 

Spindle pinions, 

14 teeth 

k 

Rack pinion (for traversing bobbins), 

20 teeth 
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SPIRAL DISC ROVING FRAME. 


SPIRAL DISC ROVING FRAME, 10" x 

Sectional elevation showing gearing at pulley end . 


5" BOBBIN. 


S(!ALK JTH. 


A 

B 

Wheel for driving single back shaft (separate 
for each head), , 

Wheel on single back shaft, 

22 teeth. 
22 teeth. 

O 

Revel wheel for driving screws, ... 

... 

24 teeth. 

D 

Bevel pinion on bottom screw, 


16 teeth. 

EE 

Wheels for driving top screw, 


14 teeth. 

F 

Back shaft pinion, 


24 teeth. 

G- 

Intermediate, 


30 teeth. 

H 

Stud Wheel, ... 

... 

70 teeth. 

I 

Stud Pinion, ... 


24 teeth. 

J 

Retaining roller wheel, ... 


70 teeth. 

KK 

Wheels for driving lower retaining roller, 

... 

24 teeth. 

r, 

Wheel on driving shaft, 


44 teeth. 

MM 

Intermediates, 


84 teeth. 

N 

Wheel on spindlo shaft, ... 


22 teeth. 

O # 

Bevel wheel on spindle shaft, 


21 teeth. 

P ' 

Spur and bevel intermediate, 


28 teoth. 

QQ 

Spindle Pinions, 


14 teeth. 

R 

Bevel Wheel on bobbin shaft, 

... 

21 teeth, 

s 

Spm and bevel intermediate, 


28 teeth 

TT 

Bobbin Pinions, 

... 

14 teeth. 

U 

Munglo wheel pinion, 


5 teeth. 

V 

Mangle wheel. 


73 teeth. 

W 

Rack pinion (for traversing bobbins), 

... 

20 teeth. 

ft Arrangement- , t 

arx.86 x 70 x 70 ^9.3,,., 


\ » A 

38 

x 24 x'iA x ij*. 

•T 

f T 


srx c.v, 

38 x 24 


v_7U x 70 
x 24 x \)f~ 


Twist Arrangement— 

6°_x 44 x 21 

30 x 2STx 14 x 7 0i> = 

00 x 44 v 21 
C.V. x22 x 14 x" ’00 


= 2599 constant No. for draft. 

» 7$ twists per inch. 

' 25 495 oonstaut No. for twist. 


Speed Spindle ** Speed Main Shalt Roving x 8. Main Shaft Roving, 
215 revolutions per minute. 

44 x 21 

22 'x“i4“ ^‘ Thus, 215 x 3 « 645 revolutions per minute. 



SOALE 





Front Elevation. 





Drawing Roller, 




160 AUTOMATIC MOTION FOR HOVINO FRAME DRAWING ROLLER. 


PARTICULARS OF AUTOMATIC MOTION FOR ROVING 
DRAWING ROLLER. 

( For Ditty ram see page 1.5!) ). 

Wheel ill gear with worm (single threud) on Drawing Roller, 64 teeth. 

Two pinions each 86 teeth in gear, with single thread worms, as shown 
on diagram. Thus — 

111 1 

— x — x — — 

G1 36 36 82944 

Movement of eccentric 1 J inches — that is j" to the right and J" to left 
side. a 

Thou — 

H £ 3 1 3 1 

8*2944 82914 2 82944 1 65888 55296 of an inch of 

travel of the eccentric for each revolution of the drawing roller. 



GENERAL INSTRUCTIONS AS TO WORKING OF ROVING. 1(51 

GENERAL INSTRUCTIONS AS TO WORKING OF ROVING. 

Thoro is no doubl that the roving is one of the most important 
machines in a jute mill. Two parts ot this machino require 
continual attention, namely, the differential motion and traverse gear, 
and the screws working the gill bars. 

First, in roforenco to the differential motion, n description of this 
having been givon by Mr Josoph Ilovell, which has been much 
appreciated by those interested in jute machinery, it is not necessary 
to go into this in dotail; only a diagram of this part of the roving 
frame is therefore given, and the calculations slated, so that the 
student will have the particulars ready to hand as a reforonco. 

Tho socond part of tho machino which is of importance is t he gill 
bars and scrows actuating Bamo. If a largo and steady production 
is wanted of tho roving, this part of it will require constant and careful 
attention by those in charge. 1 have already statod my opinion ns to 
thoir repair and upkeep; and can only repeat here, that tho import- 
ance of this part, of tho roving cannot be overstated — the gill bars 
iyusl be kept thoroughly clean, tho gill pins sharp and yell sett up. 
■All this can only bo done by so many heads of bars being taken out, 
each day and cleaned, tho screws also cleaned and picked, the collar 
far. pitch pin being carefully keptin order. Never allow tho hole in 
collar for pitch pin to bocoruo wide at the odgQ next the pinion, or tho 
pin will bond round between tho collar and pinion, instead ol breaking 
clean off, and when this occurs, will sometimes drivo tho carriage or 
head of bars in a jerky way, thus making thin parts on tho rove, may 
not be noticed until the roves are on tho spinning frame -small rove 
and small yarn being the result. All tlijs may bo avoided by care 
and attention, combined with a knowledge of tho proper working of 
the gdl bars and tho screws actuating them. 

One other point may be mentioned, and that is never allow tho 
crown wheels, as they are usually called, that drivo the bobbin drivers 
to be too much worn and round in tho teeth, os this also tends 
to make tho rove soft and irregular, and consequently unlit for 
spinning purposes. 

Makn sure that the roaugle wheel is in good order at the turning 
pins,, and the hracket-jcarrying mangle wheel pinion is kept firm. 
With due attention to these details, there will not be much wrong with 
the roves, and you will have a chance to get a fair quantity of them 
from the roving. 
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mm screws m bill bars. 




DIFFERENTIAL MOTION. 

Scale to Oke Foot. 



Klevation. 






differential motion. 



’ towcwmoN op tbs disc and mmwamu mm o» a roving ram, 185 


tmmrm of the disc and differential motion on a roving frame 

* fi ^(lowing lomula shown how to calculate the position of the how) between the disc platcsftty * 
*07 dfeme&fltf bobbin^or drawing roller, but nofa that in the calculation the number of teeth in tW 
diflerentiaKwlieel U taken at kuU of Me actual number for the reason that one revolution of the differential 
wheel hue a double effect on the #eel which it controls 


Working dfa, on discs for full bobbin — 5’83 
n » empty „ 10 5 


Piawdtor of full bobbhWfl*. 

„ empty bobbin shank— 1J # . 


Drawing Boiler WMel x Diameter on diso x Pinion on end of bowl shaft x Pinion on abort 
sbsft x 3* x Diameter of bobbin thank ... 

% 

Wheel onjpnd o( counter shaft for driving disc plates x Diameter of bowl x Wheel on end 
of rixfrt shaft x differential wheel x 1 # x Diameter of drawing roller ... 

♦The figures hero 8 to 1 ftpress shortly the dbt result of the train of wheels from driving shaft to 
Spindles, and also from the Iooho running bevel wheel controlled by the differential motion a heel to bobbin. 


Wheel upon shaft driving spindle driver shaft 
Pinion Upon spindle shaft ... 

Bevel pinion upon spindle driver shaft 
' Spur pinion upon spindle .. 


44 teeth. 
22 M . 
21 

14 „ 


44 x 21 8 
22 x 14 1 


Formula for full bobbin 


empty 


60 x ft'80 x 20 s 12 x 8 x j" 
30 TT U x 06 x (V)39 x 1 

60 X m x 20 X 12 X 8 x lit 

iioTTTw TivTS v nr?*" 1 

# • 

jOxAxOOv 12 * 8 x B 

ioT'fi x aeVfy )82 xTx 


- 1 . 


20*20 Constant No. £ 


*%ftm this Constant No. you can find the diameter of bobbin, and the working diameter for friction 
tuft ppoo tk* diet plete u follow.:— 

A. Wonting diameter of friction b»I) upon elite plate. 

* * 8 Diameter of bobbin 


Fulibobbia 5' <8»meter 


SHfi 


5. 

im 


5'Sy working die. of boll upon diK, 


^forkb, die, of bell upon plate *— » 5* die. of l*>bbia wbeu bell i* working 18 5* di« plate, 
Hi 



lfiO DESCRIPTION OF THE DISC AND DIFFERENTIAL MOTION ON A ROVING FRAME. 


' The posit ion of the howl between the disc* will not practically be quite the same oh the calculal ionB 
because un ullowHuce must bo made for contraction of the rove by the twist. 

The figures used in above calculations arc taken from the rovings made by Messrs Fairbaim, Naylor, 
Macphcrson, k Co., Leeds, at the present day. * 

To find the speed of the empty bobbin .lj" diameter, and say 2\" diameter, the same diameter as 
the diawing roller, and also when full, say 5" diameter. 

Speed of roving main shaft 218 revolutions per minute. 

„ „ spindles 054 „ „ 

„ „ drawing roller 127*1 6 „ ,, 

Twist pinion 35 teeth. 

Dobbin Shank 1J" diameter = 4*71" circumference. 

21 -7*0(i 

)> - 4 »» ' >» 

Dobbin when full f) „ -15*70 „ 


,127*16 < HO 19 5 -20 \ 12 


63*58 revolutions of differential wheel. 


- 463*26 revolutions of bobbin. 


:«) r> v m ;< (;)30 
! which subtract from the speed of the roving shaft 218 — 63*58 = 154*42 and 
! 154*42 x 30 < 48 . 21 
24 a 30 a 14 

‘which subtract, from the speed of the spindles 654—163*26 = 190*74 and 
' 190 74 x 4*71 -898*38 inches of rove laid on per minute. 

Again when tin* bobbin is say 2|" diamoter the same os the drawing roller. 
127*16 ,<■ GO , 13 ' 20 x 12 
30 r 5 v 90 tV)69 

which subtract from the speed of the roving shaft 218—42 38 = 175*62 and 
175*62 \ 30 X IS X 21 

.-526 86 revolutions of bobbin, 

2-1 < 30 / 14 

which subtract from the speed of the spindles 654— 52C*86= 127*14 and 

127*14 x 7*06 -897*60 inches of rove laid on per minute. 

Again when the bobbiu is full say 5" diameter, 

127*16 X 60 X .V83 *20 < 12 

30 x 5 a«6x(V)M 

which subtract from tho speed of the roving shaft 218 — 19*07 =--198*93 and 

198*93 x 30 x 48 x 21 . 

— =s596*j 9 revolutions of bobbin. 

24 x 30 x 14 

which subtract from the speed of tlm spindles 654- 596*79-57*21 and 

57*21 x 15*70=898*19 inches of rove laid on per minute. 


42'38 revolutions of the differential wheel. 


19*07 revolutions of differential wheel. 



AHRAXUEXENT TO TOD THE SPEED OF ROVING TRAVERSE. 
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Arrangement to find the speed of Roving Tmvem when the bobbin in emplg and full, that is 
1J" and 5" diameter , or 471 and 15 70 inches in eirem fere nee. 

SpeiH of Drawing Roller 12716 revolutions per minute; Traverse Pinion 22 teeth for 75/80 Hi. rove. 


. 127 16 * (III > Ul f> ■ 20 x 22 ^ f> 

when empty - - - 'i'S.i spml of traverse, 

8(1 .v r> < flli 108 * 73 


wheu full 


127 16 < 60 V r» Sf. > 20 > 22 


% -s ms • ;:i 


•861 


1*27 *1U > (in , V « 20 v «22 , 5 


au 


(Ml v U)H > 78 


I •! 7 » s ('oust an l N< 


TIum*} iv in* umtimd oi oalenliitin;- wind traverse pinion should bo used. ThiH is not a question of 
length, hut a <picnt inn oi the thirlvimsa of rw'h size ol rove; on this roving we find a 22" ioejh pinion given 
the proper build for a 75 lb. rove. 

» When the hohhm is empty (that is 4 71 inches in circumference), the drawing roller moves 12710 
1 revolutions per minute, and the traverse 2’88 per riinmto, which m equal to 44 to 1, and the circumference 
lot the roller 7"; therefore 308 inches are delivered for each up and down movement of ti averse, arid 

308 

6.V30 layers of rove. 

4*71 

For a thicker rove the traverse would have to go faster, and for a finer a little slower. 

When the rove is full (that is 15*70 inchest circumference), the drawing roller moves 127 16 revolutions 
par minute, and the traverse HG4 per minute, which is equal to M7 17 to 1, and the (jirciunferenee of thw 
roller being 7" ; therefore 1030*11) inches arc delivered in each up umi d«\vn of the traverse. 

1030*19 

O.VG layers of rove, 

15*70 

Tbepinious upon the traverse shaft of this roving are 20 teeth, No. 6 pitch, and therefore equal to 
3^/ diameter at pitch lines. One revolution of this. pinion is 10 40 inches, lmt the piniou, owing to the 
shape of the turning points of the mangle wheel, only moves the travel se of the bobbin hoard 10* up aud 

10" down. 

You will therefore observe that when the bobbin is empty it goes slower and the traverse faster, and 
vtce verta when the bobbin is full; the speed of the bobbin is always opposite to tlm speed of the traverse. 




ItOTAlKY DIlAWJNli AND ROVINU8. 
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ROTARY DRAW TNG AND ROVINGS 

I do not feel railed upon to say much about these machines. 
Their use Cor hessian yarn is limited to a small portion id* the trade. 
The gills are fixed u])on a shaft placed close up to the drawing 
roller. An illustration i* given of drawing and also of roving show- 
ing the arrangement and the relation «>f the speed of gill to retain- 
ing and drawing roller All the other parts of the machines are 
much the same as in spiral machinery. loir heavy wefts, a rotary 
roving will bo found very convenient you can take oil' a good 
production of rove, and make a good job, as sliver is light ; but 
you can make up the weight, owing to the shortness of the draft 
required in a rotary roving. “1 have given an arrangement with 
rotary roving, and have also given an example for hessian wefts — 
say, from 8/12 lbs. per spyndle. As in the case of spiral mucliinon , 
it is important that the gills be kept, dean, and the gill pins sharp 
and carefully sett up If this is not done, the tendency is for the 
rotary gill to “ hip,” and this causes irregularity in the. •rove. If 
this roviug is, however, kept, clean and in good order, nut much 
trouble will be experienced in doing the work of au arrangement, 
such as is given in a fow pages further on 

lloT.vm Kovrxo. — For heavy rove, 200 to 250 lbs , if made from 
poor stuff, and from which sacking wefts are to bn spun, rotary 
rovings are generally employed An illustration on page 170 shows 
the centres of gills and rollers; three dilTerent sets of wheels and 
pinions are givon. This allows of the touch* between centre of gill 
shaft and retaining rollers being set in three different positions, 
according to the rove being made if. the material is weak, the re- 
taining. roller should be closer upon the gill thau when it is strong* 
When the jute is strong, the retaining roller must uot be too near 
the j^ills, or the sliver will not draw at the pressing roller. 
a 

*See page 185 for arrangement oi Machinery Making Rove 105 llm 
per apyudlc, from which i« to he spun 20 llm. Weft. 
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ROTARY DRAWING AND ROVINGS. 


The fallowing are particulars of two arrangements of Rotary Gills : — 

First drawing rotary, 7 x .V r x brass* 3$ pins per iuob, set over 61*, 
30 rows, 24 pins, No. 14 — J", £" out ; or, 

Second drawing rotary, 6%3'x brass, 8J piu per inch, 30 *ows, 
21 pins, No. 14 — J", out; 

Rotary roving gill, 2 W x 3* dia. brass, 28 rows, 8 pins, No. 14~~j , set 
over 5 pins per inch, and jf out; 

First drawing rotary, 7" x 3" x J" brass, 5 pins per inch, 30 rows, 30 pins, 
No. 15 — J", out ; to work with 

Roving rotary, ljj"x2J w x}" brass, 5£ pins per inch, 26 rows, 7 pins, 
No. 16— J;", 2" out. 


ROTARY ROVING GILLS. 




rotary roving frame. 


m 


ROTARY ROVING FRAME. 

H* • Scale 1th. 

iW 

• “ 1 Diagram shwing' Three Sett of Wheels and Pinions for altering " Reach ’ 

* between Retaining Roller and Gill Shaft. 

A Drawing Roller. C » Gill Shaft. 

B = pressing „ D and E = Retaining llollori. 




Non —The snrftoe speed of the Rotary Gill at the poiut of the pin ie almost 
equal to the surface speed of the Retaining Roller. 




172 


ROTARY DRAWING FRAME 


ROTARY DRAWING FRAME 

Arrangement of Draft Gearing 

i 

SCAhK Jth. ^ 



rotary drawing frame. 


ROTARY DRAWING FRAME. 


Draft Arranorukmt. 


Back Holler Wheel, 

... 

52 teeth. 

Change Pinion, 

... 

25 teeth. 

Stud Wheel 

... 

. 80 teeth. 

Front Roller Wheel, ... 

• •• 

.. 47 teeth. 

Working diameter of Front Roller, 

... 

• 

.. 3‘4 inches. 

Back Roller, 


2 


62 x 80 x 3-4 


m 


26 x 47 x 2 


6 draft. 




DOUBLE ROTARY DRAWING FRAME. 
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DRAFT GEARING FOR DOITRLE ROTARY FRAME. 

Hack Holler Wheel, ... ... ... 1<>G teeth. 

Draft Pi non, ... ... ... 27 ,, 

Stud Wheel, ... ... ... 84 0t 

Drawing Roller Wheel, ... ... 4(> ,, 

Diameter of Drawing Roller, ... ... 2$". 

„ Retaining Roller, ... ... 3" 

I0« x 84 x 2J „ 

*6 diaft. 

27 x 46 x 3 
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SPINNING ROVING FRAME. 


SPINNING ROVING .FRAME. 

Arrangement of Draft and Twist Gearing for Roving, Bobbin 8" x 4 

Scale |th. 




SPINNING ROVING FRAME. 
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SPINNING ROVING FRAME, 8" TRAVERSE. 


Daft Arrangement— 

Retaining Roller Wheel, 
Drawing Roller Pinion, 
Double Intermediate, ... 
Back Shaft Pinion, 

,, ,, Change, 


... 56 tooth. 

... 34 ,, 

54 and 20 „ 

.. 20 „ . 

20 ,, 


Diameter of Drawing Roller and Retaining Roller, 2" and 1 j". 
56 x 54 x 20 x 2" 


20 x 20 x34 x If 
56 x 64 x C.P. x T 


20 x 20 x 34 x lj 


= 5 draft. 

* '254 Constant for draft. 


Twist Arrangement— 


Drawing Roller Wheel, 

90 teeth. 

Wheel on Main Shuft of Roving, 

... 44 „ 

Bevel Pinion on Spindle Shaft, ... 

•• 24 „ 

Twist Pinion, 

... 14 „ 

Pinion on end of Spindle Shaft, ... 

... 22 „ 

,, on Spindle, 

16 .. 


Diameter of Drawing Roller, 2* = 6*28 circumference. 


S— tv tm * 3 Twist per inch. 
14 x 22 x 16 x 6*28 1 


j x i6 x'esr 43 CoMtaut Nl,Inber ‘ 

Pinion. 


44 24 

Speed Roviug Spindles, — x — =- 3. 

22 16 


Speed Spindles « Speed Main Shaft of Roving x 3. 

The Speed of Spindles of Roving Spinning 48/60 lbs. weft yarn is 
. about 1050 revolutions per minute. 
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SPEEDS OF JUTE SPINNING MACHINERY. 

( Recommended by Faivbairn , Naylor , Macpheraon, & Co., Ltd., Leeds). 

4 ft. x 6 ft. Shell Breaker Card. 

Cylinder, 190 revolutions per minute; Surface Speed, 2485 ft. over 
points of pins. 

7" Workers, 24 revolutions per minute; Surface Spee'd, 54 ft. over 
points of pins. 

11* Strippers, 133 revolutions per minute; Surface Spoed, 443 ft. over 
points of pins. 

Change pinion on Cylinder, *18 teeth. 

4 ft. x G ft. Circular Finisihcr Card. 

* 

Cylinder, 190 revolutions per minute; Surface Speed, 2470 ft. over 
points of pins. 

V Workers, 15 revolutions per minute; Surface Speed 33 ft. over 
points of pins. 

1 1" Strippers, 147 revolutions per minute ; Surface Speed, 490 ft. over 
points of pins. 

Change Pinion on Cylinder, 56 teeth. 

t 

1st and 2nd Spiral Drawings. 

150 to 160 Drops of Gill Bars per minute. 

Push Bar or Slide Drawing. 

350 Drops of Gill Bars per minute. 

1st Circular Drawing, 

30G Drops of Gill Bars per minute. 

Spiral Rovings, 10* x 5" Bonmxs. 

Speed of Spindles, 540 resolutions per minute. 

Drops of Gill Bars will vary with the Twists and Drafts, but the bars 
ioau be run nt the same speed as for Spiral Drawing. 
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REMARKS ON PREPARING MACHINERY. 

Before finishing this chapter upon preparing machinery, let 
me make a few general remarks. If work of a fair quality and 
quantity is to be made, the machinery must bo kept clean and in 
good mechanical order ; the breaker and finisher workers, strippers, 
Ac., should he regularly pickod and cleaned in a thorough manner 
during tlio meal hours ; and once every three mouths tlio setting of 
the rollers should be tried, to see if they aro correct, and adjusted 
where necessary ; all the pins in cylinder, Ac., kept in good order ; 
tho drawings and rovings cleaned thoroughly onco every six weeks 
or # two months at least, and the cleaning should bo done as much 
as possible in the day time, so that tho condition of the machines 
can be thoroughly seen and examined, and little things can then bo 
put right — wheels and pinions, Ac., renewed, whero necessary. Tf 
all this is done in an orderly aud systematic manner, tho machinery 
will run without much trouble or annoyance to tho workers, and 
quality and quantity will be ensured ; without this there will neither 
be the one uor the other, but continual worry and annoyance will 
be the daily result. 

Dimensions of Sliver Cans in use for Preparing Machinery : — 

Breaker Cana, 13" x IK x 36". Oval. 

Finisher „ 12" x 9" x 36". „ 

Drawing ,, 12"x 9" x 36". „ 

Roving „ 10" x 7"x36\ ,, 

Note. — Sometimes the breaker, finisher, and drawing cans are made 
oblong, the roving cans are always made oval. 


All the calculations and illustrations in this chapter are 
off machin es made by Messrs Fairbairn, Naylor, Macpherson, 
jt, C o., Limited., Lee.de, who stand first as makers of jute 
machin ery, their attention to the many intricate details, as 
well as to the general finish and fitting up of this class of 
machinesy, having secured for them a world wide reputation. 
Without their kind assistance and permission it would have 
been impossible to illustrate the various machines. Tho cal- 
culations for machines by other makers are worked out by 
the same methods. 
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BAUROWH. 


ROVE BARROW. Scale f to One Foot. 
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t ‘ * 

, ARRANGEMENT TO PRODUCE ROVE FOR 9/12 Lbs. WEFT AND, 
WARP HESSIAN QUALITY. 


Weight of Rove Wanted 72J/75 Lbs. per Spyndle. 


Breaker Single Doffer — Cylinder, 190 revolutions per minute; cylinder 
pinion, 46 teeth. 

Dollop, 33 lbs. ; clock, 13' 13, calculated from feed roller 10|* diameter 
» 33*77 inches circumference. 


Draft between feed and drawing roller— 

4 x 80 x 110 x HO ,000 
+ 52* x 26 x 20 x 10 J 13 32 drRft * 

Finisher, 10 ends into 1 ; Cylinder, 190 revolutions per minute; cylinder 


pinion, 56 teeth. 

Draft between feed and drawing roller — 


4 x 104 x 00 x 90 
75 x “32 x 28 x 4 


14-26 draft. 


§poed pulleys, 180 revolutions per minute. 

Push bar drawing, 4 ends into 1 ; pulley pinion, 34 teeth. 
Leather pressing roller — 


182$ revolutions pulley per minute. 


Sfjx 56 x 74 x_50 x 28 x_32 « - 
S2 xWx 84 x 30 x 40 x 1 ^ a 0 

Pulleys, 160 revolutions per minute. 

Second drawing spiral, 2 ends into 1 ; pylley pinion, 30 teeth— 


160 revolutions of pulleys per minute. 


2} x 34 x 68 x 00 
43 x 2ft x 26 x I{2 


7-65 draft. 


f 


Roving, 1 end into 1— Speed pulleys, 225 revolutions per minute. 


- x 32 x_70 x 70 
88 x 24~x 24“x~“lJS 


8*31 draft. 


The fallowing example will show arrangement and weight of rove 
in this system:— 

Breaker dollop, 33 lbs. 

„ clock, 13*13 yards. 

* „ draft. 13*32. 


U 
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1 3*32 x 13*13 °* 174*89 yards delivered at front of breaker, weighs 
33 lbs. 

‘Finisher, 10 ends into 1. 

Draft, 13*32. 

'*'* * J®--. 24*77 lbs. weight of 174*89 yards at front of finisher. 

PuhIi bar drawing, 4 ends ijito 1. 

Draft 3*5 

28*21 lbs. weight of 174 89 yards at front of 1st drawing. 

Second drawing spiral, 2 ends into 1. 

Draft. 

"^7 ‘G ~ = 7*40 lbs. weight of 174*89 yards at front of 2nd drawing. 

Hoving Spiral — 56 spindles, 10" x 5" pitch — 675 revs, of spindles per 
minute. 

Draft fc-31. 

X|? = -890 lbs. weight of 174*89 yards at front of Roving. 

174-89 : 14400 : : *890 : 73*2 lbs. per spyndle. 

The actual weight of this rove was 72 & lbs. 

•V 

ARRANGEMENT TO PRODUCE ROVE FOR 7/8 Lbs. WARP. 

t r 

Weight op Rove Wanted 67£ Lbs. 

Breaker Double I)offer*-cy Under, 190 revolutions per minute; cylinder 
pinion, 44 teeth. 

„ clock, calculated from feed roller 20£* diameter » 12*95 yards. 

,, draft, 9*7 ; dollop, 22 lbs. 

12*95 x 9‘7 « 125*6 yards delivered at front of breaker in one round 
of clock. 

Finisher single dolfer — 10 ends into 1 ; cylinder, 190 revs, per tginute. 
Draft cylinder pinion, 56 teeth. 

T 15 42 ,1>s * of 125*6 yards at front of finisher. 
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Push Bar Drawing, 4 ends into 1 ; draft, 3J ; loath or pressing rollers ; 
pulley pinion, 34 teeth. 

160 * |®._ jgo« evolutions pulleys per minute. 

— -“~ 4 17*62 lbs. weight of 125*0 yards at front. of 1st drawing. 

Second Drawing Spiral, 2 ends into 1. 

Draft, 7*65. 

^ 7~(»"T ~ “^’^0 lbs. weight of 125 6 yards at front of 2nd dibwing. 

Roving Spiial, 1 end into 1 — Speed Spindles 075 revs, per minute. 
Draft, 8. 

- *57 5 lbs. weight of 125 0 yards at front of roving. 

125*6 : 14400 : : *575 : 05 0 Him. per spyndlo. 

Actual weight of this tove, G5/G7£ 11m. 


Roving, 

- 

■ 

- 


Twist Pinion, 

- 

- 

- 

32 

Grist „ 

- 

* 

- 

31 

Traverse , , 

- 

- 

- 

28 

Rack ,, 


- 

- 

17 


These three examples are sufficient for tho explanation ol this 
part, of the subject. Different arrangements are in operation to do tho 
samo thing. Many of them are based upon the opinion and experi- 
ence of those in charge, others are iiua measure based upon con- 
venience. The production required from the system also determines 
to a certain extent tho arrangement. Theory in this matter has often 
— within limits, of course — to give way to what is best in practice. 

ARRANGEMENT TO FP^ODUCE ROVE FOR 16/24 LBS. WEFT OF 
ORDINARY HESSIAN QUALITY. 

Itovs TO UK 105/110 LOS. 

Breaker Single Doffer — cylinder, 195 revolutions per minute ; cylinder 
pinion, 46 teeth. 

Dollop, 33 lbs. ; clock— 13*16 yds., calculated from feed roller 10j* din. * 
38*77 inches. 
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Draft between feed and drawing roller— 


4 x HO x Ui) x 110 
62 x 20 x 20 x 10^ 


- 13-32 draft. 


Draft between doffer and drawing roller — 


4 54 88 

— x — — « 2 05 draft. 

23 26 i5£ 


This is only shown as a draft that is necossary for delivery of 
material from doffer to drawing roller. This draft is not necessary in 
working out the total draft of breaker. 

Finisher Single Dofl’er — cylinder, 195 revolutions per minute; cylinder 
pinion, 64 teeth. 

Finisher, 10 ends into 1. 

Draft between feed and drawing roller — 

4 104 96 96 

— x — x — x — “ 12 48 draft. 

75 32 32 4 


Circular Drawing — pulley pinion, 32 teeth. 

21 

160 x — = 240 revolutions per minute. 

14 

Pressing and drawing roller, hard to hard (3J") — 

3* 120 27 15 

— x — x — x — = 3-43 draft. 

22 50 15 3 

4 ends into 1. 

Second drawing spiral — pulley pinion, 30 teeth. 
Leather pressing rollers — 

16 

160 x — = 160 revolutions per minute. 

16 


2 * 

32 


x 68 x 69 
x 25 x 25 "x 1J5 


= 10-32 draft*. 


2 ends into 1. 


Roving— Rotary, 48 spindles ; 10" x 5 V pitch. 

Speed spindles — 

25 44 21 

160 x x — x — — 666 J revolutions of spindles per minute* 
18 22 14 
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Twist arrangement— 

60 x 44 x 21 
'42X22 x 14 x 7-116 

60 x 44 x 21 
C x 22 x 14 x 7*06 


= *60 twist on rove. 


* 25-495 




Grist arrangement— 


[2} 80 GO 

— X — X 

44 25 1 


~ 4-69 draft between retaining drawing roller. 


24 x 80 x 60 
44 x <J x l|i 


126 680 coustaut number. 


The following example will show tiro way to find weight of rovo 
in this system— 

Breaker dollop, 33 lbs. 

„ clock, 13' 13 yds. 

„ draft, 13*32 „ 

13*32 x 13*13 — 174 89 yards delivered at front of breaker ,woighs 33 lbs. 
Fincher, 10 ends into 1. 

* 

Draft, 12 48. 

= 27 24 lbs. weight of 174 89 yards delivered at front of finisher 
Circular— 1st drawing, 4 ends into 1. 

Draft— 

27;24 x4* 3176 lbs., weight of 1 74*80 yards delivered pt front of 
6*43 ** 1st drawing. 

Second drawing— spiral 2 ends into 1. 

Draft, 1032. 

31*76 x 2 6 15 lbs., weight of 171*89 yards delivered at front of 
10*32 ** second drawing. 

Roving rotary, 1 end into 1— draft. 

Draft— 4*69. 

-5~g»l*31 lbs., weight of 174*89 yards delivered at front of roving. 

174*89 : 14400 ; ; 1*31 s 107*8 lbs. per spyndle. 

The actual weight of this rove was 105/106 lbs. ( 

Roving twist pinion, 42 teeth. 


grist 

25 

rack 

11 

traverse „ 

36 
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This roving made 44 shifts in 10 hours, and produced rove at 
103 lbs per spyndlo, and kept three Ir.uncs 72 spindles each, 4 in. 
pitch, 3 in traverse, spinning 20 lbs weft Tlio production from these 
three frames was 242 spyndlos in 10 hours, this average being taken 
over a period of three mouths 

I him ( wl h Qr I.bn 

212 x 20 - IMo II). - 2 8 1 6. 


Spinning fount* — I\u ticuhirs of sperd spindle 


i!*20 * ‘Js 


10 


U 1? 

To find speed of spindle — 

A x I* x t) 

r x e 


2 "i 1 I *2 levs of spindles pt r minute. 


A 

H 

ic 


Speed Diiving Slmft, « 

Drum upon Diiving Sliaft. 

Pulleys on (Cylinder Arbor of Fi.inu* 

!l) .Diameter of Oylindei. 

|k - Dianiet or of Spindle Wove 

Cylinder 10" diameter ; Drawing Roller Wheel 120' teeth. 

Twist Wheel and Pinion 90 and 76 teetli. 

Spindle Waive 1 j" dianiet ei. 

1 )i awing Kollei IJ" diumcti i 
Retaining ,, 1^' „ 

„ „ Whepl 73jteeth. 

Double Intel imdiute 80, Mi. Diaft airnngenieut. 

Twirffc arrangement — cylinder pinion, 34 teeth ; drawing i oiler, 4£"diti. * 
12 93 circumference. 

10 x 90 x 120 i „ . . . . . / Al . 

1* x ;u x 7ti < 12 •)."> “ Ulbt i >er lnch l1 P on t his yam. 

Ciibl iin an je incut —JLh awing Roller Pinion or Grist Pinion 35 teeth. 

* 

4£ x 80 x 7& r j i a. 

M x«x .4 5 4 dm{t - 

IK *’ 

80 spyudles frdhi 72 spindles - + 

80 • * 

— * 1^ ipyndleB per spiudle in 10 houis. 

72 
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DOUBLINGS AND DRAFTS. 

7 TO 12 LBS. J * 

Breaker — 30 lbs. dollop— to 12 yards clock — draft 12. 
Finisher — 10 ends into 1 — circular — draft 36. 

1st drawing — 4 ends into l — push-bar— draft 4. 

2nd drawing — 2 ends into 1— spiral — draft 6J. 

Roving, - - „ draft H. 

Will give 72 lbs. rove — exclusive of allowance for waste. 


DOUBLE DOF PER CARDS. 

Breaker — 22 lbs. dollop — to 12 yards clock — draft 10. 
Finisher — 10 ends into 1 — circular — draft 14. 

1st drawing — 4 ends into 1 — push-bar — draft 4. 

2nd drawing — 2 ends into 1 — spiral- -draft GJ. 
Roving, - - * ,, draft 8. 

Will give 72J lbs. rove — exclusive of allow uncodbr waste. 

DOUBLINGS AND DRAFTS. 

7 TO 12 LBS. 


Rotary Sputum, 


Breaker 30 lbs. dollop to 12 yards clock, 

Draft 14. 

Finisher, 10 ends into 1 — circular, 

»» 

21. 

1st Drawing/ 4 ends into 1, 

it 


2nd „ 2 h ' 1, 

M 

•n- 

Roving, ... : v 

Will give 73 J lbs, rove — exclusive of allowance for waste. 

6. 

SACKING WEFT— Avjsragk 32 uib, 

Breaker 28 lbs, lollop to 12 yards clock, 

Draft 13. 

Finisher, 10 ends into 1 — half circular, 

H 

16. 

1st Drawing* 4 ends into 1 — push bur, 

It 

3*. 

2nd t t 2 ” ,, * 1 , f ... 

Pi 

U- 

Roving — spiral, ... * 

Willgiye 126 lbs. rove — exclusive of waste allowance. 

II 

7. 


The results given above will be the same^whether the finisher card be fed 
from laps or cans, provided the sarftc number of ends bfr put up in each case. 

The machines a#d draft arrangements for Sacking Warps are precisely 
the same as for Itetwian Yarns, the only difference being that the quality of 
juft is lower in the formeroase, and the yarn is frequently harder twisted. 
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SACKING WARP ARRANGEMENT. 
Dollop 82 lbs. Breaker Clock -* 10 yds. 


Bieaker Draft Arrangement . 


4"x 72 x 120 x 120 


72 x lo x 24 x 
14 x 10= 140 yds. at front of breaker. 


14 draft. 


Finisher — 10 ends into 1, 

fx 72 x 120 x 120 U1 , 

72 x 18 X 22 x 0 4 - Io 81draft 

32 x 10 15*31 =20*9 lbs. weight of 140 yaids at front of finisher. 


1st Drawing (Lawson) 8 ends into 1 . 

t 

•Vn x 40 x 70 x 23 . , 

s *S7imf m 4 d,aft - 

15 81 x 8 -r 4 = 30*62 lbs. at 1st Drawing. 


2nd Dravnng (Push Bar) one into one . 

2i"x 66 x 74 x 50 x 23 x 35 . , , 

60 \ ‘40 "x 3 *" x 39x 40~x f[j “ 4 2 draft< 

30*62 -r 4*5 = 6*8 lbs. at 2nd Drawing, 


R avi ?>7 £ Ltn JjjrirjlL ) one one * 

21" x 36 x 56 x 63 


48 x 24 x 24 x if 


■r,«5*9 draft. 


6*8 -{-5*9 — 1*15 lbs. at roving. 

140 : 14,400 : : 1*15 : 118 lbs. weight of rove. 

Rove actually weighs 115/120 lbs. 
From this is spun 10/14 lbs. Warp, 


* 
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SACKING WEFT ARRANGEMENT. 
Dollop 82 lbs. Broaker Clock 10 yds. 

Breaker Draft Arrangement* 


4" ^ 7*2 A 120 X 120 


h “* 12*03 draft. 


72 v 16 „ 28 ^ 01" 

12*03 x 10 -- 120*30 yds. at frout of broaker. 

Finisher — JO ends into 1. 


4" a 7*2 ^ 1*20 x 120 


, 12*9.1 draft. 


72 x 18 v 26 94' 

32 x 10 12*95---. 24*71 lbs. weight of 120*30 yds. at front of finisher. 

1st Drairina _( Lum1&jU#'a Dink (Jill ) 8 ends into /. 

*.*. t draft 

23 x 20 x 03 -v ST ' 

24 71 x 8 4 - 49-42 11)8. at 1st Drawing. 


2nd Drawing ( Push Bar) onr end into onr.. 

21“ ' M < 74 > 00 > 23 x 35 . , . 

07 ' a 2i» v 31 39 • 40 a tj* 

• * 

49-42 4 -- 12*39 at 2nd Drawing. 

Roving ( llaiasu) one into onu—( hav/aon Roving). 

12*35 — 5*55 - 2*22 lbs. at roving. - — * ' ^ 

120*30 : 14,400 : : 2 22 : 205 lbs. weight of rove. 

Actual weight of rove is 240 lbs. From this we spin from 32 lbr. up 


to 44 lbs. 
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JUTE SPINNING. 

When this rovo bobbins arc filled at the roving, they are taken off 
and put into a rove barrow. They are then taken to the spinning 
department, put upon the spinning frames, and it is hero that tho 
operation of spinning commences 

The spinning operation is performed by one machine. This 
machine is called a spinning frame. Spinning frames are very much 
of tho same construction, they only vary in the size of the spindle 
and the pitch of tho spindles. Hy the pitch of the spindle is meant 
the. distance between tho centre of each spindle ; and in speaking of a 
spinning frame, we usually speak of tho frame as being of 4 inch 
pitch, 4 inch traverse, 4A inch pitch, 41 inch traverse, and so on as 
tho case may he. As already m’entioned, tho pitch of the frame is 
the distanco hot wool i the centre of the spindles; arid by the traverse 
is meant the length of the bobbin which is to he tilled upon t lie frame. 
In the spinning of hessian warps and wefts three sizes of bobbins 
are commonly in uho~3J inch, 4 inch, and 5 inch. The 3J inch 
bobbin is used to spill from 7 to 8 pounds warp ; the 4 inch bobbin, 
from 9 to 12 pounds, and sometimes l(j pounds. The 5 inch bobbin 
is used to spin from 1(> to 2t pounds per spyndlo. In tho plan 
of tho mill in this book the frames are all given 72 spindles, 4 inch 
pitch; hut in a mill offroin 3000 to 0000 spindles it is better to have a 
certain proportion of the spindles 3j inch, 4 inch, and 5 inch traverse; 
when this is the case, care should he taken to have all the frames 
made tho same length, or nearly so, over all. This will keep up 
the uniform width of the passes from north to south, and to a con- 
siderable extent, facilitate the regular traffic as well as add to the 
general appearance of this part of the mill. 

The successful production of the yarn from a spinning frame 
depends more upon the worker in attendance (called a spinner) than 
any other machine in the mill. The frame may bo in perfect order 
and mechanically correct, but everything will depend upon tho ability 
of the spinner to produce good work, and a fair quantity of it. This 
ability can only bo attained by long experience at this class of work. 

There are three motions on the spinning frame: — 

First, * - The twist arrangement. 

Second. - The grist arrangement 

Third, - The traverse arrangement. 
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The I wist arrangement of wheels fixes (lio amount of turns or 
i twists per inch to ho put upon I ho yarn being spun. Thu grist 
arrangement of wheels fixes the weight of the yarn— say, 7, s, 
f), or 10 pounds per spyndlu of 14,400 'wirds, usually termed a spindle. 
Whatever the size of yarn may hr given, it. is always understood that 
the spyndlo contains 1 4, 400 yards (see yarn table in reeling chapter). 
The traverse arrangement, consisting of heart, and heart motion wheel 
and pinion on the end of retaining roller, by the action of t ho lever 
front the heart (which is a form of eccentric or earn) to the 
traverse pulleys, which arc fixed upon the traverse shaft, chains 
attached to those pullers, and also to lever which is actuated by the 
oeoenfrie or cam — commonly termed the heart mol ion — moves the 
bobbin hoard up and down If the frame is for 4' bobbins, that 
means the traverse of flic bobbin up and down will be 4 inches up and 
4 inches down, and so on alternately. The form of the heart 
determines the shape of the bobbin. The, usual practice is to shape 
the heart so that the bobbin* will bo thickest in the centre, and this 
makes the bobbin build better while filling. An illustration of tho 
heart motion and arrangement of the traverse pullers and chains is 
given, and also the calculation for tho traverse.* The sam^ heart or 
eccentric is used for :lj", 4\ 44", and 5" traverse, the difference being 
made in iho lever and pulleys for each of these sizes. In the 
spuming frame it is of the utmost importance) that tho bands, 
or lists, as they are commonly termed, be kept iu good order. If 
this band which drives tho spindle is not kept uniformly tight, 
slack-twisted yarn will, bo the result. The broader tho band 
you cm work .with t lie hotter . for inch spindles tho bund should 
be 1J in. broad, 4 inch spindles 2 inches broad, and 4J to ft ins. 2] in. 
bands; the length of baud required in* an ordinary frame, 4 inch 
pit^v4hicli traverse, is US makes. Tho pressing rollers should also 
have great care and attention bestowed upon them ; and the frames 
in a large mill should be systematically gone over day by day, and 
the rollers carefully examined, and tho had ones — that is, those that 
are chipped or “off the truth’* — taken out and turned in a turning 
lathe. The remaining point, of importance to bo mentioned is the 
adjustment, of the rove plate over which tho rove passes as it comos 
from the retaining roller to the drawing roller. 


* Sou pAgu 207 for illuviation of Heart. Motion and Tiavom* Arrati^vun nl. 
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INSTRUCTIONS AS TO THE WORKING OF ROVE PLATE ON 
JUTE SPINNING FRAME (See Paisu 213). 

First, let it be understood that (be movement backward and 
forward of the rove plate and conductor in a spinning frame is in- 
tended either to open out the twist of flic rove or to keep it in for a 
certain length of time while the rove is passing between the re- 
taining and drawing rollers. The slower the rove passes down from the 
retaining roller the longer time will be takon for the twist to cotnc 
out of the rove; lienee the reason for keeping the rove forward 
by the plate, and keeping the top half of conductor well back 
when the rove is passing quickly between retaining and drawing 
rollers, as in a heavy size more freedom is required by the rove to allow 
the twist to come out. of it quickly, otherwise the rove “will run.” 

Again, when spinning a light size of yarn, 7 to 8 lbs. per spyndle, 
you wish to koep the twist on the rove while passing between retaining 
and drawing rollers as long as you possibly can — within limits, of 
course — as in a light size, if you open up the twist of the rove too 
quickly as it comes off the rove plate to the bite of pressing and 
drawing rollers, it will tend to breakage of the yarn— particularly 
weft yarn. 

Thus, for yarn, say, S lbs, weft, to allow the twist being kept on 
the rove, set the rove plate so that rove will rest easy on the front of 
conductor. This cases the st rain down to tho bite of pressing and 
drawing rollers, and saves the yarn from breaking where there is not 

much twist, being put on, as in weft of the lighter weights. 

* , 

Then, for 8 lbs. warp yarn, bring forward the plate a little, to 
allow the twist to conic off* the rove a little quicker than in the 
previous case. This will allow the yarn to draw more oqually, and it 
will take on tho twist better; and tliore is not so much danger of the 
yarn breaking with the twist that is put on warp yarns. 

Then, lor, say, from 12/14 lbs. warp and weft yarns, bring forward 
tho rove plate about a j of an inch from tho position referred to in 
above instructions for 8 lbs. weft and warp, and Jet the rove touch 
the plate across its whole breadth. This putting forward the plate is 
intended to make the rove tighter between tho retaining roller and 
conductor, and tends to keep the rove from “ running,” as it is termed. 
Then put back the rod from which tho conductor is hung, so that the 
rove while passing through tho conductor will only touch the back of 
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its lower half, the upper half of tlic length of conductor being kept 
about clear of t he rove as it comes over the rove plate. This 
position of rove plate, conductor rod, and conductor, allows tho twist 
to coin© out oil* the rove in Mitticiont time to allow tho drawing roller 
to put on tho proper draft, witnout hroakage to the yarn or the 
“ running " of the rove. Then, say, for ld/24 lbs. yarn, as tho rove will 
in theso sizes he heavier, and also he passing still faster through 
between retaining roller and drawing roller the distance forward of 
ro\o plato will liave to ho slightly increased, and tho conductor rod 
also put a little further hack, than in tho case of the 12/14 lhs. yarn. 

A new arrangement of gear attached to tho ro\o plate of spinning 
frames made by Messrs Fair bairn, Naylor, Macpherson, & To., Limited, 
saves much time. All the rove plates are fixed upon one rod, and by 
the movement of u handle placed at driving end of frame the rove 
plates across tho whole length of frame are moved at one time, and 
can ho readily set to the position required for tho yarn being spun. 
An illustration is given (see. page 213). 

♦With reference to tho pressure, on the pressing rollers, you will 
require more pressure on the rollers for 24 lhs than for 8/12 lhs. . hut 
one cannot bo too careful as to the pressure put upon tho pressing 
rollers. If more pressure is being put on tho rollers than is absolutely 
necessary, this means more horse-power, which, in a mill of 5/0000 
spindles, might he — and, I believe, often is- -a \ory serious thing in 
regard to consumpt of coal, oil, &c. This pressing of the rollers is one 
of the things that must bo learned by care, attention, and experience. 

Explanation of tiik term the hove “ klnninu m 

If the twist is not entirely out of the rove by tho time it is 
actually at. tho bite of the drawing and pressing rollers, the rove will 
“run M — that is, the rove will be caught by the pressing and drawing 
rollers and dragged down at the surface speod of the drawing roller. 
Tho pressure on the retaining roller will not keep it back. This, of 
course, is owing to the strength of the rove, the twist not being out of 
it. Hy tho time the rove is in the bile, it must be in the form of a 
thin sliver. Tho causes for this M running " may bo various. If the 
pressing roller against the retaining roller gets out of order this would 
cause it ; but it mostly happens when the rove plate and conductor arc 
not properly set for the size of tho yarn being spun. For example 
if you attempted to spin, say 20 lbs. with rovo plate and conductor 
set to spin S lbs., the rove would certainly " run/' This, of course, 

• See page* 210 and 211 for illustration* of the methods adopted to apply pressure 

to pressing rollers 
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will be readily gathered from wliat. lias boon said as to the setting of 
rove plate and conductor, f«»r tho d i tloren t sizes; aud in the extreme 
ease which wo have takon as an example, the running of the rove would 
m ihiLl. oaso be* caused by the increased speed of tlie rollers 
drawing the rove down before the twist was properly out; and 
this, in a certain degree, is more or less always the cause of the rove 
“ running ” - always, of course, making certain that the pressing roller, 
drawing roller, Ai»\ t are in proper working order. 

STKKI) OK SIM NN 1 NO KRAMK SPINDLES. 

So far as tlm s|>eod of tho spindles is concerned, very much depends 
upon tho size oj tlieiu, if a fair speed is to bo kept, upon the 
frame without damage to tho spindles. Very many of the spindles 
are made too light both in the hall and in the blade. A heavy collar 
or neck, fitted tight into tho spindle vail, will also conduce very much 
to the life of the spindle, if a fair speed is being put upon it, and if 
that speed is to be kept on continuously without damage. When- 
ever any lift is noticed upon the spindle, the neck should be knocked 
down, to take the lift oil*. Nothing will damage the spindles more 
t han the neck slack in the neck rail, or tho cone of the spindlo being 
allowed to wear in the neck until the spindle has a lift between the 
neck and the stop. It is imperative that the neck bo kept close down 
oil the cone — this is the secret, of the life of tho spindle. The 
following speeds are given to show what is the regular speed to be 
put upon the different sizes of spindles for the different sizes and 
twists of yarn being spun. 

3y* spindle, spinning S lbs hard wnrp, say, to 6 turns per inch, 
speed spindle .*1,300 revolutions per minute. 

3'/" spindles, spinning 8 lbs starching warp, say, 4J turns per inch « 
it, 100 revolutions per minute. 

4" spindles, spinning 8 to 10 ll>s. weft — 2,700 revolutions per minute, 

12 tc Id pounds**- 2,000 revolutions per minute. 

18 to 2 1 pounds weft ^2,500 revolutions per minute. 
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SPINNING SPINDLE 
AND FLYER 

■T Tha\h;m~ ■Hai.k Si/i. 



4" Iiol»l>m. 
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THE PRODUCTION FROM THE SPINNING FRAMES. 

So fur us the production of the spinning frames is concerned, 
everything hero, as in the roving in the proparing flat, depends upon 
the organization, steadiness, care, and attention of the workers, 
from the overseer onwards. Without organization, perseverance, and 
the individual attention of the workers, the production will suffer, 
As in every department of the mill, cleanliness here is of the utmost 
importance. Without cleanliness you cannot bo doing much good in 
the spinning department. If you are clean in this department you 
may not he doing all that yon might desiro to do ; but if you are 
dirty you may rely upon it, you cannot bo doing very much good. 

The question of production in this department is considered by 
many the most important in the mill. T think, however, that the pro- 
duction from the preparing machinery is quite as important as tho pro- 
duction from tho spuming machinery. We very seldom hear anyt hing 
of what the production of the preparing machinery is. The production 
from a rov.ing frame is of quite as much importance as the production 
of a spinning frame. Many things go to decide the question of produc- 
tion in tho spinning department. First, tho question of twist is an 
important factor in t ho production. If a mill be spinning a largo 
proportion of weft yarns, the result will, or ought to bo, a much 
larger production than from a mill working a largo proportion of warp 
yarn. Tho cause of this difference of product ion is, of course, owing 
to the. difference between well and warp twist. A frame which would 
do (SO spyndles of s or 9 pounds hessian weft, the same frame spinning 
warps of tho same quality would not do much more than 50 spyndlos. 
While it is perfectly true that tho twist plays an important part in the 
question of production, there are other causos which will add to it, and 
tho want of which will just as readily tend to the loss of production. 
In speaking oi production in this department, it is great folly to speak 
of what is tho best that can be done in the course of a day, a week, or 
oven a month. Tho only correct average for the production of a 
spinning department is to take the average over a year. We very 
seldom boro what the production for a year is, but we often hear of 
what we have done in a daj — shall we say a very tine day, with the 
weather and everything else in favour of a good result. Strangely 
enough, we never hoar how much production has been taken off in the 
morning. If a fair production is being made — say, 4 to 4j spyndles 
per spindle, in a mill spinning warps and wefts, the whole of which is 
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to be woven in a factory which may bo a part of the same works, 
j\ ftn average of 4 to 4£ spyndles per spindle for all the year round 
prill be a fair production; and to do this, will require the jute 
not only to he of tho quality indicated in the chapter upon 
batching, but it will require all tho points which the reader's 
attention was directed to in the introductory clmptor — namely, 
punctuality, cleanliness, and organization. Without determination 
to be punctual the production suffers, and without the same 
determination to be clean, you will not have much chance to get this 
production; and without organization, which should be the constant 
care and attention of those in charge of this department, you will 
not have very much chance of the daily and weekly output being of 
any regularity worthy of tho name. Hut given iheso points, and if 
at ton! ion and consideration be bestowed upon them by all those 
interested, a very fair and reasonable production, day by da), may be 
looked for: and will, with perseverance, give to a mill an average for 
a year which will compare favourably with tho ordinary run of a 
jute spinning mill. While wo have said all this on the question of 
production, no one, not even an expert, can very well speak upon tho 
production of a juto mill without thoroughly understanding The kind 
of work that is being done. The production of a spinning depart- 
ment might seem to an outsider lairly good ; and if investigated by an 
expert, there would be nothing special about it. This, you will see, 
might be the case from what has already beoti said as to the twist being 
put upon the yarn ; while it is also true that the production of a mill 
might seem to an outsider a very ordinary one -they might say it 
was very poor, but which, upon investigation, might bo very good; 
this being also to some extent depending upon tho class of yarn 
being spun. Tho real success, so far as production is concerned, 
will be found by every one who is personally interested doing every 
day their very best, and if all do this, tho best results will ho sure 
to follow. 

When the bobbins have been filled they are put into boxes and 
wheeled away on a bobbin barrow to either the cop-winding, the warp- 
winding, or the reeling departments. To see that the empty bobbins 
are kept steadily on tho road back from these departments to the 
spinning frames is not the least important point to be kept 
before the people in charge of tho spinning department. Every empty 
bobbin should be set up in its place ready to be handled by the 
shifters when they come to shift the frames. If this is r»ot done end- 
less annoyance and confusion, not to say anything of loss of time, 
will be the result 

W 
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Illustrations arc given ol spinning frames by two makers. Tbe 
Mossrs Low, of Monifieth, make almost a speciality of this machine; 
and as makers of frames, they stand in the front rank. I am indebted 
to thorn for their kindness in giving me permission to illustrate their 
spinning frame. The following pages givo the particulars of gearing 
for twist, arid draft calculations by both makors. '['here is also given 
the heart and traverse motion arrangement by both firms. The 
diagrams will be of much service in showing the whole arrangement 
of this part of a spinning frame, which is so important to the proper 
tilling of the bobbin. 


TWIST OF 11ESSTAN YARNS. 

The twist of these yarns may vary according to the quality of the 
jute and the quality of the hessian being made; but for a good 
standard hessian, in a mill whero it is the aim and intontioh to 
produce the same all the year round, there should be no necessity for 
varying tho twist; and l am convinced, from experience, that it is 
unnecessary and should never bo permitted on any consideration. 
Twist is money, and this should never be lost sight of. But apart 
from that, tampering with tho twist of the yarn, either warp or woft., 
means tampering with the quality and appearance of the cloth. You 
will not have any suggestion as to softening the twist, it will always 
bo tho other way — “ harden it lip.” This, of course, reacts upon the 
finish of the cloth, and may lead to serious trouble, on tho delivery of 
tho goods. But, as has been already said, if thcro is an effort all round 
to keep tho quality of the batch as equal as possible, there will not be 
any necessity to tamper with the twist, which can only lead to loss of 
production in the first place, and trouble as to the quality of the 
goods manufactured from tho same. 

The following twists aro given as an illustration of the twist put 
upon these yarns when they are to be worked into cops and wound 
on a bobbin warp winding machine, and woven at once in a factory 
adjoining a mill. If tho yarns, weft and warp, are to be reeled and 
bundled, they must be coped and wound again ; a little more 
twist, may sometimes be necessary, but not much — say, not more than 
i\°/ o on the weft, and 2% on the warp pinion. 
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Starching 




Weft 

TwiuU pt*r inch. 

Witrp. 

por inrth. 

Uanl Warp. 

TwUt* (ter iiif 

7 

3*80 

nr 

4 

4-49 

8 

f>j t.o 6 

8 

3*44 

8 

4-28 

10 

1 87 

9 

314 

9 

4- 

14 

3-81 

10 

2-89 

10 

3-81 



12 

2-58 

12 

8-63 



14 

2*40 

14 

318 



16 

249 





20 

1-90 





24 

1-68 






Usual weft sizes for hessians, 7/14 U>h. 

„ warp „ 7/9 lhs 

Spinning frame, 4" pitch, 4" traverse (Fair bairn) 


Diameter of drawing roller, 4", 

Cylinder pinion, 28 teeth. 

A 0 £ 

— x — x •- twist per inch 

B I) F x G 

in this case — 

A = diameter of cylinder. 

B « „ spindlo werve. 

C — wheel of double intermediate, on which is twist pinion. 
D — cylinder pinion. 

K -- drawing roller wheel. 

F * twist pinion. 

G ** circumference of drawing roller. 

DiHinettir, 

IX Holler. 



10 


90 

120 


4" 

n 

X 

28 

60 x 12-56 

■» 2*92 twists per inch. 


10 

X 

90 

120 

= 176*484 constant number for twist. 


i? 


28 

* ££*12 56 

nr 

10 


90 

120 

** 178*179 constant number. 

u 


29 

333. * 12-37 


10 


90 

120 


3 r 


)( 



* 181*107 constant number. 

n 


28 

TWi*l v | *J . 1 V 
pinion * * ■* * * 


10 


90 

120 


nr 

H 

X 

28 

JS&x 11-87 

181*133 constant number. 
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Diameter, 
r> Holler. 

10 90 120 

— x — x 187*103 constant number. 

U 28 pinion * 1 1 '78 

10 90 120 

— x — x 190*335 constant number. 

If 28 JKil x 11*58 

10 90 120 

— x - x 193 680 constant number. 

1 3 28 JjK.y ll*3S 

10 90 120 

3^" — x — x — 196*968 constant number. 

1 i 28 piSiol, x 1 1 *19 

10 90 120 

3 A" -- x — x -•= 200-552 constant number. 

i? 28 Jali X 10*96 

Spinning frame 4" pitch, 4" traverse (Kairbairn). 

Twist arrangement and calculations — 

Diameter of drawing roller, 4". 

Cylinder pinion, 34 teeth. 

DlamHui t 
D. Uollor. 

10 90 120 

\ n — x — x — 144*516 constant number. 

13 34 Eft X 12-56 

10 90 120 

3 * $ " —x — x ~ 146 734 constant number. 

13 pinion X 12 37 

10 90 120 

3j" — x — x — 149*147 constant number. 

1 :i *>i v I o I 7 

1 i • vlninnr 1 -* 1 1 

10 90 120 

3{ ;, v " — x — x 151*639 constant number. 

1? 34 Six 11-97 

10 90 120 

S?" — x — x -= 154 085 constant number. 

1J 34 ^ x 11 78 

10 90 120 

3\y — x — x 156*746 constant number. 

n 34 JE-x 11-58 

10 90 120 

3§* — x — x 159*501 constant number. 

1? 34 ™«x 11-38, 

10 90 120 

3A" — x — x ■ ■■■■■■■ ■ ■ = 162*209 constant number. 

If 34 Jj&x 11*19 
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Diameter. 

D. Holler. 

10 90 120 

3J" — x — x ~ 165*161 constant number. 

1J ; *4 531x 10-99 

Spinning frame, 4" pitch, 4 V traverse (Fairbaim). 

Draft arrangement — 

Diameter of drawing roller, 4". 

,, retaining roller, 2£". 

Double intermediate, JJ", 

A 0 K 

— x — x — ~ draft. 

B D F 

In this case — 

f A ~ diameter of drawing roller. 

B drawing roller pinion or grist pillion. 

o> 

— > ~ double intermediate. 

D> 

E -- retaining roller wheel. 

F — diameter of retaining roller. 


9 08 draft between drawing roller and 

0 7“ retaining roller. 

111 

x « 363 272 constant number for draft. 

2$ . • 

111 

x 357*596 constant number. 

H 

in 

x — 351*920 constant number* 

h 

in 

346*244 constant number. 

m 

x * - 340*568 constant number. 

24 ■ 

111 

x — — - » 334 892 constant numlier. 


Than- 


Diameter, 
D Holler. 


4* 


Hf 

35* 

nr 

3f 

HV 


4 90 

X X 

45 44 

4 90 

llrlat A A 

pinion ' * 

Hi 

x — 

O. p. 44 

3g 90 

0. p. 44 


qi a 

G.p. 

n 


90 

44 

90 


44 

90 

0. p. 44 


O.p. 

3D 
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Diainttcr, 
U Roller. 


3 


I n 


34" 


njj 90 in 

p X 44 X 24 
•V* 90 111 

x — X 

(4. |i. 44 24 

34 90 111 

jtt: * r* * ij 


329*215 constant number. 

323*539 constant number. 

317*863 constant number. 


Spinning frame, 4" pitch, 4" traverse (Fairbairn). 


Draft arrangement — 

Diameter of drawing roller, 4". 

,, retaining roller, 2A". 

Double in termed i ate, 

IHiunutrr, 

D. itollor. 



4 

90 


ill 


266*4 constant number. 


G. p. X 

60 


24 


• 

3{i" 

3 !S 

90 


ill 


262*237 constant number. 

G. p. 

60 


24 


H" 

3 A 

90 


111 


258*075 constant number. 

G. p. 

CO 


24 


•l I :l" 

q 1 a 
** 1 ft 

90 


1 1 1 


253*912 constant number. 

•' | » 

II 1 ■! 

t;. p. 

60 


24 


nf ' 

n 

9u 

• 

V 1 

111 • 


249 750 constant number. 

G.p. 

60 


24 


3 1 1 " 

3 * A 

90 


111 


245*587 constant number. 

J i a 

G.p. * 

90 




3<" 

36 

v 

90 


ill 


241*425 constant number. 


U. p. 

60 


24 


•1 9 " 

0 0 
*- 1 ft 

d ^ y 

90 


111 


237*262 constant number. 

•* 1 ft 

G. p. 

60 

A 

”24 


34 * 

34 

- - --- 

90 


111 


233*1 constant number. 

G. p. 

60 


2 * 




DRY SPINNING FRAME. 


203 


DRY SPINNING FRAME. 

Sectional elevation showiny yeariny at end appetite to tkt driviny pulley#. 

Scale th. 

(For Uitiyrnm tee payt 204 )• 


A. A 

Drawing roller wheels, 

44 Jeetli. 

BB 

Stud wheels, 

90 teeth. 

00 

Draught changes, 

33 to 60 toeth. 

D D 

Retaining roller wheels, 

Ill teeth. 

EE 

Pinions ou retaining rollers for driving heart 

wheels, 

11 teeth. 


F F Heart wheel*, 


120 teeth. 



-r* 
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DRY SPINNING FRAME. 

Sectional Klkvatidn showing Gearing at end opposite to the Driving 

J'ULLKYH. 

Scale l , ll tl». 
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DRY SPINNING FRAME. 

Sectional deration shoi>‘iny r/raiiit </ at /ml/ty tuJ 

St'Al.lC ill. 

1 { For ilnryt/i nt vr pay? joh I. 


A A 

Cylinder pinions, 

28 teeth. 

BB 

Intermediates, 

144 teeth. 

• 

OC 

Twist wheels, 

90 teeth. 

DD 

Twist changes, 

2G to GO teeth 

E E 

« 

Drawing roller wheels. 

120 teeth. 



16 


DRY HP 

Sectional Ei.hvai 
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ARRANGEMENT OF SPUING AND LEVER. 


ARRANGEMENT OF SPRING FOR PRESSING ROLLER 
SPINNING FRAME. 



ARRANGEMENT OF LEVER AND WEIGHT FOR PRESSING 
ROLLER OF SPINNING FRAME. 



For pressure on pressing roller. Proportion of levers — 

Arm of pressing roller » I Arm of weight^ 10* 
H 1 

Ratio — « — and if weight is 12 lbs. then — 

10 6-6 

12 x b‘6 =» 79 2 lbs, ^ pressure upon two halls. 





For pressure on slip roller. Proportion of leverr — 

Arm of slip roller » 1 J fl . Arm of weight =» 7 %" 

H 1 

Ratio — * — and if weight Is 6 lbs. then — 
7 * 6*6 

6 k 6*6 ** 39*6 lba * pressure upon two balls. 
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AUTOMATIC MOTION FOR SPINNING FRAME DRAWING 
ROLLERS. 


Scale 8" to One Foot. 
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ROVE PLATE ARRANGEMENT. 



EOVE CONDUCTOR. 
Fou. Sim. 
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SPINNING FRAMES. 


SPINNING FRAME. 

4" Traverse— (Low, MonijUth) 



Elevation Pass End showing Grist Gearing. 
Scale ^tti. 


Diameter of Drawing Roller, 4* 

„ Retaining Roller, 

Pinion on Drawing Roller, 30 teeth. 

Wheel on Retaining Roller, 80 teeth. 

Double Intermediate, 70^85 teeth. 
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SPINNING FRAME. 


4" Thavkhk— (Low, ilmluth). 



Elbvitiok Pass End showing IIbakt Motion Ahiiakokbknt for 
Travknsk of Bobbin, 


* 


SCAI.K 
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SPINNING FRAME. 

4" Travehbe— (Low, Monijieth ). 



Elevation Driving End showing Twist Gearing.* 
SOALR 

A =■ Cylinder Pinion. 

B -- Diameter of (finder. 

C - Wheel of double intermediate. 

D -= Twist Pinion, 

E Drawing Roller Wheel. 

F Diameter of Drawiug Holler. 


* See page 2?0, 


AUTOMATIC MOTION FOB 
DRAWING ROLLER. 


(Low, Monifitth). 
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SPINNING FRAMES. 

The following particulars show the general practice as to gearing, 
&c., followed by Messrs Low, Monifioth, in the construction of their 
Spinning Frames : — 

For 4" traverse frames they have to vary some of the parts considerably, to 
meet different requirements, and they have gable patterns 5' 3"— 5' 6" and 
5' 8" wide. 

Then for Twist — The Spindle Weive is 1 {j" and sometimes If" diameter. 

, Cylinder, 9" or 10" diameter. 

Cylinder Pinions, 24 — 28 — 30 teeth. 

Intermediate Stud Wheel, 150 or 156 teeth. * 

Twist Wheel, 80 teeth. 

Changes, from 25 to 50 teeth. 

Drawing Holler Wheel, 114 teeth. 

Drawing Roller Bohs, 4" diameter. 

♦ 

The above is their ordinary practice, and the drawings are made to it — but 
they sometimes make the Twist Wheel 90 teeth, and Drawing Roller Wheel 
120 teeth, whioh increases the size of the Cylinder Pinion somewhat, and this 
is on tho right side. 

For the Draft-Drawing Roller Boss, 4". 

Changes at pass end, 25 to 50 teeth. 

Stud Wheel, 70 teeth. 

Changes on nave of do., 25 to 50 teeth. 

Retaining Roller Wheel, 80 teeth. 

Retaining Roller Boss, 2£" diameter. 

Tho above is for a 10" Reach Beud, but when 9" read* is used, they generally 
put in the Stud Wheel 60 teeth instead of 70, as the latter fills up the shorter 
Bpaoe rather too inuoh. 

I F or QX Pinion of 11 teeth on Retaining Roller, 

with 128 or 132 teeth on nave of Heart. 

The Chain Pulley on Lifter Shaft is 11 J" diameter, and the Bosses on this 
Shaft are 3jf" to 4" diameter. 
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DRAFT ARRANGEMENT 

Spinning Frame, 4" pitch, 4" Traverse. Low, Monifieth. 
Frame, 10* reaoh. 

Diameter of drawing roller, 4". 

„ „ retaining „ 2J*. 

Pinion on drawing „ change. 

Wheel on retaining „ NO toeth. 

Double intermediate *» <>» It- 

A 0 K 

— x — x — * draft. 

B D F 

A ■» Diameter of Drawing Holler. 

B«(3nst or Olmuge Pinion. 

D) 

- J- — Double Intermediate 

I) I 

F» Wheel on Retaining Roller. 


4 

70 


80 




— X 

— 

X 

— n 

6*68 draft 



30 

45 


2J 




4 

70 


80 




— X 

— 

X 

— m 

199*1 constant number for draft. 

0 

45 


H 





70 


80 




— X 

— 

X 

- — as 

196 

91 

II II 

0 

45 


n 




H 

70 


80 




— X 

— 

X 

XX 

192-88 

II 

II II 

C 

43 


H 





70 


80 




— X 

— 

X 

— m 

189-77 

II 

II II 

C 

45 


H 




H 

70 


80 




— X 

— 

X 

as 

186-6 

11 

II II 

C 

45 


21 





70 


80 




— X 


X 

— - sx 

188-55 

1' 

If II 

0 

45 


21 




> H 

70 


80 




— X 

— - 

X 

— — me 

180-44 

I* 

II II 

0 

45 
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•Vir 70 80 

— x — x — =» 1 77*83 constant number for draft. 

C 45 24 

3$ 70 80 

X — X * 1 i 4*22 ,, it ii 

C 45 2£ 

Double intermediate, 


4 

70 

80 




X 

X 



73 

256 constant number for draft, 

C 

35 





qi b 

70 

80 




X 

X 

— 

SB 

252 

»» M 

C 

35 

2* 




H 

70 

80 




X 

X 

— 

=-= 

248 

11 II 

O 

35 

2J 




3 { c 

70 

80 




X 

X 

— 


244 „ 

»• II 

O 

35 

2* 





70 

80 




X 

— _ 

— 

«= 

240 

»» II 

O 

35 

2J 




3}S 

70 

80 




X 

X 

— 


230 „ 

n 

0 

35 

H 




H 

70 

80 




X 

X 

— 

CSC 

232 „ 

*» 

C 

35 

24 




Q 0 
”1 

70 

80 




- — X 

X 

i 


2<J8 „ 

' ii *t 

0 

35 

24 




H 

70 

80 
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TWIST ARRANGEMENTS. 

Spinning Frame, 4" pitch, V traverse. Low, Monifieth, 
Cylinder, 10* diameter. 

Spindle Werre, l j*. 

Cylinder Pinions, 24—28 — 30 teeth. 

Twist Wheel, 80 teeth, or Double Intermediate. 
Drawing Roller Wheel, 114 teeth. 

Diameter of Drawing Roller, 4". 
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AGE 

— X — x — = Twists jhm* inch. 

H D F x G 

A = Diameter of Cylinder 
B =. „ Spindle Werve. 

0 = Twist Wheel. 

D = Gylinder Pinion. 

K — Drawing Holler Wheel. 

F = Twist Pinion. 

G => Ci ren inference of Drnwing Holier. 


Diameter of 
Drawing Itollor 

10" SO H4 

4" — x — x 3 . -4 r> Twists per inch. 

1^ 24 60 x 12 r.li" 

10 SO 114 

4" — x — x 172*88 ('onxtn.nl No. for Twist. 

lj - * JK. x 1 <?•'>« 

10 SO 114 

— x — x 1 73 ft I 

1} 21 x 12*37 

10 So 114 

3J“ - x — x 178*12 

1 j 24 x 1217 

10 HO 111 

3'f — x - x = lSi-40 

1} 24 x 1 1 97 

10 80 114 

33* — x — x 184 17 ,. 

lj 24 x 11*79 

10 80 114 

3»j» _ x _ x --=187*51 

lj| 24 x 11 68 

10 80 114 

8** — x — x ---10081 

IJ 24 x 11 38 

10 80 114 

8 A* — x — x ^194 ’04 „ 

1$ 24 x 1] 19 

10 80 114 

34" — x — x = 195-76 ,, 

Ij 24 x 10*99 
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SPINNING FRAMES. 


Twist Arriingomoiit — Cylinder Pinion, 28 teeth. 


Diameter ot 
Drawing llollm. 

10" SO 1 1 4 

1" x — x 1 48’ 1 8 Constant No. for Twist. 

1? *8 SS, x 12-56 

10 80 114 

:*!?" X — x — 150-45 „ 

1} 28 X 12-37 

10 80 111 

3jj" — x — x 152-93 

1} 28 x 12 17 

10 80 114 

3 li}" — x — x =155-49 

1 3 28 x 11-97 

10 80 114 

3f - x - x =158 03 

IJ 28 x 11-79 

10 80 114 

SI*'- -x--x -160-72 

1-; 28 x 11-58 

10 80 114 

35' — x — x = 163 55 

lj 28 x 11-38 

10 SO 114 

3,V — x — x -166-32 

l? 28 x IM9 

10 80 114 

3.1" -- x — # x =169-35 „ „ 

1J 28 * x 10-99 


Twist Arrangement.-- Cylinder Pinion, 30 teeth. 

IMaineter of 
Drawing ltolli-r. 

10 ' 80 114 

4' -- x - • x — 138 30 Constant No. for Twiat. 

1J 30 x 1206 

10 80 114 

Sir -x-x =140-43 

13 30 x 12 37 

0 SO 114 

aj' — x — x =142-73 „ „ 

If 30 x 1217 
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\< 


Diameter of 
Drawing Roller. 

10 80 114 

nr - x - 

1 3 30 x 1107 

10 80 114 

3 f — x — x 

Ij 30 x 11-79 

10 80 114 

HI" -x-.x 

1 | 30 x U -58 

10 80 114 

3 g' — x — x 

1 } 30 x U -38 

» * 

10 SO 114 

3 iV - - 

1 1 30 x 11 10 

JO 80 111 

3 f' -- x — x 

1 1 30 x 10 90 


-- 14 .V 12 Constant So. for Twist. 


*' 147*34 

« 100-01 


•v l . r ) 1 *7 7 


* lftS -24 


- 138*06 


TWIST ARltANO EMKNT. 
Spinning Frame, V pitch, 4" traverse. Low, MoniCeth. 
Cylinder, 10" diameter. 

Spindle Werve, 1 j" diameter. 

Cylinder Piniona, *28—30 teeth. 

Twist Wheel, 90 teeth. 

Drawing Roller Wheel, 120 teeth. 

Diameter of Drawing Roller, 4" ^ m 


Diameter of 
Drawing Roller. 

10 

* 4 " — x 

n 


10 



10 

31* — x 

If 


10 



90 12Q 

— x -■ ■- — 

28 x 12-36 

90 120 

— x 

28 x 12 37 

90 120 

— x — - — 

28 x 1217 

90 120 

— x ■■■■ —— 

28 x 11*97 


173'48 CoiiKtant Mo. fot Twiht. 


- 178-17 

18110 

~ 184-13 
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si ' innim ; kkamks . 


Diametftr of 
Drawing Holler. 


1 1 " 
■'i « 


:\y 


»,V 


:*A" 


10 90 

X - x 

I j 28 

10 DO 
x — x 
1 28 

10 yo 

X — X 

1 j 2 8 
10 90 

X — X 

10 90 

X * - X 

1 : i 28 


120 

X 

1 20 

1 1 79 

X 

120 

11-58 

X 

120 

i 1 -38 

X 

1 20 

11 19 

X 

10-99 


-187*10 Constant No. for Twiat. 


■=- 190-33 


- 19368 

- 196 90 

- 200-55 


Twist Arrangement — Cylinder Pinion, 30 teeth 


Diameter ot 
D i awing Holler. 


3 1 i; 


»r 


•* i n w 

0 Irt 


:>r 


3! 


l« 


38 * 


in no 120 

1 30 x 1 2 56 

10 90 120 

x * - x 

12 30 x 12 37 

10 90 * 120* 

x — x 


■ 1 63-7 8 Constant No. for Twist. 


166-30 


1J 30 x 1217 

in 90 120 


x — x 


12 30 x 11-97 

10 90 120 


x x — 


1J 30 x 11-79 

10 90 120 


— X X 


= 169 03 


171-85 


- 174-48 


= 177-64 


lj 30 x 11-58 

10 90 120 

— x — x =180-76 

If 30 x 11-38 
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Diauintur of 
lira wing Uotlei. 

hV 


10 90 120 


— W X 


If 30 X II 19 

10 90 120 

3J" — x — x 

1J 30 x 10*99 


183*83 Constant No. for Twiat 


■ 18718 


TwiHt Arrangement — Cylinder Pinion, 24 — 28 — 30 teeth 
Cylinder, 9" diameter, 
spindle Werve, l{j" diameter. 

Cylinder pinions, 24 — 28 — 30 teeth. 

Twist Wheel, 80 teeth. 

Drawing Roller Wheel, 114 teeth. 

Diameter of Drawing Holler, 4". 


Diameter of 
Drawing Roller. 

r 


3ir 


H" 


»ir 


8j" 

nr 

sr 


9 

80 

V « — 

X 

111 


-1 67 *56 

15 

A 

24 


X 

12 f><; 

9 

80 

V 


114 


-170*13 

15 

24 

A 

X 

12*37 

9 

80 

V 

v 

114 


- 172*93 

1 A 

A 

24 


X 

1217 

9 

80 

V - — 


114 


• • 

-175*82 


A 

24 

A 

X 

1197 

9 

80 

v 

1X4 


- 178*50 

n 

X “• 

24 

A 

X 

11-79 

9 

80 

v 

114 


« 181-74 

n 

X — — 

24 

A 

X 

11-58 

9 

80 

V - -- 

v 

114 


~ 184*93 

l£ 

24 

A 

X 

11-38 

9 

80 

X -i - 

V 

114 


~ 168*07 

n 

24 

A 

X 

11-19 
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Diameter of 
Drawing Roller, 

9 NO 114 

— x — • x " - — = 191*50 Constant No. for Twist. 

Ijj *24 x 10-99 


Twist Pinion — Cylinder Pinion, 28 teeth. 

Diamctoi of 
Drawing Roller. 

9 80 114 

4" — x — x -a 148-C2 Constant No. for Twist. 

15 28 x 1 2*56 

9 80 114 

«i.r — x — x — 145*83 

lg 28 x 12-37 

9 80 114 

3|" — x'— x — 1 48-22 

lg 28 x 12-17 

9 80 114 

8{j}" — x — x — 1 50-70 

* ljj 28 x 11-97 

1) 80 114 

3f - x — x 153 00 

1» 28 x 11 79 

9 80 II 4 

3{,l” — x — x = 17)5-78 ' ,, ,, 

IS 28 x 11 58 

9 80 114 

3|" — x — x =168-51 

IS 28 • * 1 1 38 

9 80 114 

3,V -x-x =161-21 

lj} 28 x 1119 

9 80 114 

3J' _ x — x =16414 

ljj 28 x 10-99 


Twist Pinion — Cylinder Pinion, 30 teeth. 


Diameter of 
Drawing Roller. 

9 80 114 

4 ' — x — x =13405 

1$ 30 x 12-56 
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Diameter of 
Drawing Roller. 

9 80 114 

3{J* — x — x *»13(Hl CiinHtant No. for Twist. 

lj 30 x 12-37 

9 80 m 

3g" x x -138*34 

1 g 30 x 12 17 

9 80 114 

312" — x-x -140 48 

1J 30 x 11 97 

9 80 114 

3 j" x — x -142*80 

lg 30 x 11*79 

9 HO 114 

3{T — x — x -145 89 

H 30 x 11-58 

* * 

9 80 114 

3£* - - x •- x -147-90 „ 

lg 30 x 11-38 

9 80 111 

3,V — x — x -*150-46 „ „ 

1J 30 x 1119 

9 80 114 

84" — x -- x « 153-20 

lg 30 x 10 99 
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THE DRIVING OF THE SPINNING FRAME. 

The steadiness of the drive to the Spinning Frame Spindles is of 
much importance, and it will always bo observed that when a pair of 
engines aro working together driving a mill, the driving will bo much 
steadier than when working with a single engine. A 72 Spindle 
Frame, 4 inch pitch, 4 inch traverse, will rcqtiiro a belt 4 indies broad 
and 80 feet long, according to the plan of mill givon in this hook. At 
one time all the belts used in jute mills were made of leather, blit this 
is not now the case Many mills work cotton belting. This belt has 
many advantages over leather for driving jute mill machinery; not 
only is it cheaper, but it runs much smoother, owing to the absence of 
joints. There is only one joint in the belt. This jnftit is made very 
easily, and in a much shorter time than you can make a sewed joint. 
The cost of tho six copper rivets and washers is trifling compared with 
the pneo of belt laces. This is a diagram showing fho form of joint 
used largely for Spinning Frame Kelts made of cotton solid woven (see 
diagram jwge 228) 

Theso belts will drive tho Frame, and not require to bo kept so 
tight as loathor belts. They do not require nearly so much attention 
and upkeop as leather bulls do, the laces for which are a serious matter, 
as the average life of a hell lace of good quality is only about 2J/.S 
months. A cotton belt will run for about ii/8 months without, anything 
being done to the joint, and it will run from 4/5 years with very little 
trouble and without much expense At the end of that time there 
will not bo more than two or three joints in the belt. During that 
period a leather belt will have cost sonwthiwj, if it is still vanning, 
in the shape of laces, and there will be rather more than two or three 
joints in it. It should bo always boruo in mind whether the belt is 
made of leather or cotton, that t he guide pulleys should bo properly 
set to the driving drum and to the driving pulleys of frame. On this 
depends in a great measure the life of a belt. Much destruction is 
caused to belts by tho guides being improperly set, throwing an un- 
necessary strain and consequent wear upon tho edges. This, of 
course, ruins the belt whether of leather or cotton. If tho guide 
pulleys are correctly set to the driving pulley the “belt fork” will 
never touch the belt except when required to shift it from ono pulley 
to another. When the belt is running on cither pulley it should bo 
quite free, and should not press against tho side of belt fork. This 
can be easily accomplished if the guide is set as described. 

** 
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SPINNING FRAMES. 


INSTRUCTIONS FOR SETTING GUIDE PULLEYS FOR 
SPINNING FRAME liELTS. 

( iSVr Diagram page 231). 

In this diagram I ho arrow at A shows the direction tho belt is 
running on I lie drum l>. This is cal loti tho “ loading side ” of tho belt 
'Fho edges of tho guide pulley from which tho holt is running on the 
drum should ho sot in lino with the edge of the drum. If the guide 
is 4 inches broad and I ho drum six inches broad, tho edge of pulley 
should ho sot to throw holt one inch from odge of drum, and when tho 
holt is running on drum, it will bo one inch within ouch side of it. 
Second — the guide pulley should ho set. so that a plumb lino from tho 
circumference of guide pulley should fall between tho two pulleys at 
I* as dotted line. This insures that tho fork will have the sarno 
pressure on tho belt edge when putting on as when you put it off. 
Third — a lino from the edge of each guide pulley to a point 
at a distance equal lo half the width of guide pulley from the 
circumference of c)1mdor pulley will set the guide pulley to the 
angle required to keep the holt running fair. If attention be given 
to these three points and the guide pulley frame is set parallel to the 
driving shaft, there is no fear but. the belt will run without damage to 
its edges, licit forks are often made of round iron £ inches or ^ inches 
diameter. This is not a good thing for any kind of belt. This 
diagram shows a fork which will be found very easy upon the belts 
and is supplied by Fairbairn to all their Spinning Frames. 


DIAGRAM OK BELT FORK FOR SPINNING FRAME. 
\ScALfc 3" to One Foot. 





ARRANGEMENT OF GUIDE PULLEYS FOR DRIVING 
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COP WINDING. 

If the welt which has boon spun upon the frames is to be made 
into cops, it is taken to the cop- winding department. Here it is 
wound upon t lie cop machines into cops, according to the size of the 
shuttles in which the weft is to be used in tho process of weaving. 
Usually, hessian cops are mado 9 inches long, and 1£ inches in 
diameter. Sometimes they are mado 0 inches by lg inches; but if 
tho looms are being driven fast, l think a 9 inch by 1J inch cop 
is preferable, as there is less tendency to make waste. Illustrations 
of throe different types of cop machines are given — the original 
machine of Combo, Barbour, to Company; Messrs Lae, Oroll, & Com- 
pany; and Messrs Charles Barker, Son, & Company. Tho last two 
mentioned are very much of tho same construction. The cop cone in 
theso two machines is in an inverted position from the former 
machine. This will ho readily understood from a reference to tho 
diagrams given. All tho machines do their work equally well. 
My experience has, however, been confined to the machine of 
Messrs Combe, Barbour, to Company. It is sometimes said of this 
machine that it is difficult to keep up — that is to say, that it is 
difficult to keep in mechanical order. I cannot, however, say I 
have found it vory much trouble; that, however, is a matter of 
opinion. I am inclined to think that Messrs Combe, Barbour, to 
Company’s machine can be driven at a greater speed than the 
others mentioned. In « mil^ tho workers get accustomod to either of 
them ; aud, of course, both employers and employees make use of 
what they havo been accustomed to. Particulars, arrangement of 
speeds, toe., are given. Tho cops when taken of the spindles are 
either put into pans or bags. If they aro to be used at onceji} 
a factory, they aro vory often put into pans ; if they are to be sent a 
distance, they are always put into bags. Jt is of importance that the 
pan or bag be made the exact breadth of the length of cop. This is 
not to allow the copd to shift about and get broken ; as, if they 
aro in any way knocked about, they are apt to become soft, and this 
will always lead to unnecessary waste in the weaving deportment 
Tho cop pan is usually made 16 inches long, 11 inches deep, and 9} 
inches broad. The bag— to hold about 66 to 60 pounds weight— 
is made 22 inches broad, 10 inches wide, and 22 inches deep. The 
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waste in this department is a matter which requires continual atten- 
tion. My experience is, that /or ordinary hessian woits the waste 
wjll average about 4 per cent, tho cop machine of 54 spindles will 
require throe winders, and they will wind into cops, pn an average, 
60 spyndles of 8 or 0 lbs. in 10 hours. When tho size is from 10 
to 12 pounds, it. will depend to some extent upon tho ability of tho 
winder as to whether she will ho able to wind tho production of a 72 
spindle frame. This, of course, is a matter for arrangement when it 
happens in tho department. 


PARTICULARS OF COP MACHINE OKA RING. 

(Parker, Sun, i Co.) 

Spindlo driving wheel (a) 46 teeth. 

„ „ pinion (b) 1C teeth. 

• • 

Travelling cloth pulley (c and d) eaoh 7j" ilia. 

Worm, single thread, right hand (o). 

Worm Wheel 24 teeth, right hand (f). 

Cloth roller 4}* dia. (g). 

Driving Pulleys (P) generally 15' dia. x Sf, and run 2C0 revolutions 
for ordinary jute hessian cops. 
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COP MACHINE. 


COP MACHINE. 

Scale 1J" to Onk Foot. 

(C /miles Parker, Son, *(• Co) 
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COP MACHINE. 

SCAI.K j" TO ONK KOiJT 
(Thomson, Son, (C* f'o.) 
pulleys 5‘J8 revolutions per nimutiv 




Crop MAOUINK. 


c o 


P M A. C II IN li 

Scalk to Onk Foot. 

(Coombe, Itai'fjou r y <)'• Coomb *. ) 
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COP MACHINE. 

Scams J" to Onk Foot. 

Croll t <b Co,) 



COP MACHINE. 

Spindle Pinion 16 teeth. 

Wheel pn Driving Shaft 46 teeth. 

Pulley* usually about 16" diameter. 

Speed of Spindles from 800 to 1000 revolutions por minute. 
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KKKLJ N<1 AND lUlNDLINd. 

Hero the yarn which 1ms been spun, either warp nr wolf, 
wliicli is fo ho delivered in tlio bundle, is brought to bo reeled dial 
is, that the yarn is reeled round (ho barrel, or swift. as it is more 
UKUJilly tennod. l T pnn this barrel or swift a eertain number 
of threads are tied up into cuts, beers, banks, and spyndles (sen 
yarn table). When the yarn is taken of the reels, it. is taken and 
weighed, or sized is the term generally in use. So many spyndles are 
put into a bundle, aeeording to the size of ihe )urn. In this depart - 
inont mueh earn and attention is necessary l»y fbe Workers and by 
those in charge. Ir is of miieb importnine that tie tell of the yarn 
should beeorreet. My the. term “tell/' is meant tie* number of t breads 
and yards in a “ out.'' 120 threads are in each “eiit,” the tell wheel 
for 7 to !) Ibs. will have 125 teeth, and for 10 to 20 lbs., 1 2d teeth. 
This enables the roeler, with ordinary eare. to put in the correct 
rmmbcr- -1 20 threads into each eut. • Hy care and allention in the 
reeling department, very mueh can bn done to keep the yarn regular 
upon the weight After the yarn is reehd and sized, it is handed 
over to the handlers, who lay first one hank and ihen another upon a 
bundling stool (see.* illustration), so many bands being put. round it. 
The bands are tied round, and knotted up with a " bundling pin/’ and 
the yarn is then laid in the yarn v^arehvuso to wait such time at 
required to deliver it. It is essential to the look of the yarn, while is 
is being bundled, that the handlers display taste and some degree 
of pride in the making up of the bundles. No matter how well the 
yt>VU tfiay have been 8puu ajud reeled, if it. is carelessly and slovenly 
bundled, this will tend to detract from its appearance ; aud 1 almost 
venture to say, ftpuj the markot value of the yarn. 
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KEKLIXfJ AND BUNDLING. 


INSTRUCTIONS AND PARTICULARS AS TO THE REELING 

OF THE YARNS. 

Tlio reel is 12 ft. 4 in. long, and 00 in. in circumference; and the 
rails upon which the yarns are reeled are attached to spokos. In a 
Fairbairn reel (here are 12 spokes in the swift, as the reel is 
sometimes called. My a reference to the illustration, it will be seen 
that these spokes make the yarn, when on the reel, in the form ot a 
12-sidod figure. This is to allow the yarn to come off’ without, 
trouhlo. And when the rrcl or swift has been filled, an arrangement 
is provided to make part of the swift or barrel collapse ; and tho reeler 
lias then to draw the yarn all to the one end, and by turning the 
wheel provided for the purpose, 'die can lift off tho yarn and hang it 
on the hook at the end of her reel. From thence it is taken to the 
bundling department, when it is made into the size of bundles 
required These bundles are commonly made a certain size for a 
certain weight of yarn (sco table); but. sometimes special sizes of 
bundles arc. made, according to tho order in hands. 

7/12 lbs. yarn is reeled in hands of 6 cuts each. 

13/24 M „ 4 

25/32 lt „ a 


TABLE SHOWING THE NUMBER i±b' SPYNDLES IN A BUNDLE 




OF 

TILR IHFFBRENT 

SIZES OK YARN. 

J,l*H 

Spin 

1 r 

wHt<iit of nut. 


i 

8 

56 lbs. 

Bundles are made 

up in lumkx of half a spl 

8 

7 

56 

* • n 

»» >> 

9 

6 

54 „ 

O M 

>» »» 

91 

6 

•U i. 

n »> 

11 if 

10 

6 

60 ,, 

*» 1* 

»» M 

li 

5 

4 

55 „ 

»» 1* 

If M 

12 

60 „ 

f ■ .. 

.. 

13 

■i 

52 


of a third of a spl. 

14 

4 

56 


15 

4 

60 



W| 

3j 

58J 

Bdta. are made up in 11 hanks and 4 cuts. 

16 

n 

56 


10 hanks and 8 cuts. 

19 


591 
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Ur 

Spl«. 

Weight of mil. 

18 

3 

54 Ihs. Bdls arc made 

19 

3 

57 „ 

20 

3 

00 »» m 

21 

n 

8*1 ,, ., 

23 


55 .. 

24 

2* 

60 

28 

2 

56 

29 

2 

58 

30 

2 

60 

82 

U 

56 


up in 9 hanks of a third of a sph each, 

ii it 

18 hunks of a J of a Hjd. each. 

16 hunks of a J of a spl. and 4 outs. 
15 hanks of a J of a spl. 

15 ,, H 

12 „ 

12 „ 

10 

• •* »• !• 

H of an i of n spl. 


Tho" bands” of the bundles are included in tho quantity given 
in above particulars of hanks. Tho bands aro usually reoled to a 
size that will make them manageable for tho tying up of tho bundle 
In 7 lbs. yam tho bands are reeled in 0 cuts; and for 20 lbs., aro 
reeled in 2 cuts. This is a matter of convenience to some extent. 

An illustration of an ordinary bundling stool and also n 
small bundling press is givon. This press is used for miking small 
bundles, generally twisted yarns — that is, yarn in tho ply. 

Every attention should bo given by the reelers, and Gy those in 
charge of tho reoling department, to seo that tho propor knot is niado 
on the yam. This knot is usually termod a “ woavor’s knot." This is 
a representation of it — 



SCOTTISH YARN #AMLK.* 
2 1 yards « 1 thread. 


120 

threads ** l cut. 

300 

M 

■» 1 cut or W. 

600 

»» 

**1 heer. 

3,000 

ft 

**1 hank. 

7,200 

M 

« l hOflpe 

14,400 

It 

. • 1 gpyndle. 


BKOLISH TARN TABLE. 

2£ yards •* 1 thread. 
300 „ » 1 lea. 

3,000 „ -lhank.* 

60,000 > 1 handle . 



24(5 


KEKLIXCI AND BUNDLING. 


The grist or fineness of tlio heavy linen and jute yarns is 
estimated by the weight of a spyndlo per lb. avoirdupois — the finer 
qualities by leas, of which the following is the table and the rule for 
finding the same: — 


TAlJLti. 


I.I’HM plM 111 

j WVl^ht por 

' Him 07 

Hpilllllo. 

dr 

i 

ten pur ll» 

i 

j Weight pi»r Hpindlo 

1 Him. at. ilr. 

1 

i 48 

0 

0 

50 

0 

1ft 

6j 

•J 

24 

0 

0 

55 

0 

13 

4 

n 

16 

0 

0 

GO 

0 

12 

12* 

4 

12 

0 

0 

G5 

0 

11 

13 

r> 

9 

9 

9 A 

70 

0 

10 

15 J 

6 

8 

0 

0 

7 5 

! o 

10 


7 

G 

13 

1U 

80 

0 

9 

of 

8 

G 

0 

0 

85 

0 

9 

04 

10 

4 

12 

i-*i 

90 

0 

8 

si 

12 

4 

0 

0 

95 

0 

8 

if 

1 1 

3 

6 

15J 

100 

0 

7 

10} 

16 

3 

0 

0 

1 10 

0 

6 


18 

2 

10 

10i 

120 

0 

0 

4 

20 

2 

G 

H 

1 30 

i 0 

ft 

14* 

22 

2 

2 


140 

! o 

ft 


25 

1 

1 1 
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— Divide the leas in a spyndlo by tho number of the lea 
yarn. Thus, for 16 lea yarn — 


16)48(3 11>. yarn. 
J8 
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WARPING MILL' 

Scale to One Foot. Circumferenoe * 1 3 yards. 
Elevation showing Dkiving Wheel, Hakes, Guides, and Thavbrm 
Motion. 

Worm, single thread, jj" pitch, 3J* diameter. 

Worm wheel *16 teeth, jj" pit:h. Chain Wheel 25" diameter, 
fyeva. of Chain wliejl (or one rev, ol Warp Mill - x l « ^ of a rev. 
Traverse of Hake per rev, of Warp Mill « ^ x 25 x 3*1416 « 1*707/ 



* For Description of the procew of Warping m li Art of Weaving/ 
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BUNDLING PRESS. 


BUNDLING PRESS. 


Scale f" to One Foot. 

Hand Wheel 36" diameter. Pinion 13 teeth. 

Wheel 32 teeth. Pinion 10 teeth. 

Break Wheel 66 teeth. 



* Thla Praia ia use d for making email bundles — aay from 8/16 lba. each 



WAIll* WINDING 

a 

If the warp yam which has been spun is to Ik) sent, inlo the 
factory, it is taken to tlio warp-winding department. Here the 
spinning bobbins are wound upon a large bobbin— usually 8 inch by 
5 inch— preparatory to being sent to the dressing machines. The 
machine illustrated is made by Messrs Thomson, iron, & Co. Three 
winders areusuoljy employed upon each side; and ono machine of 
the description illustrated will wind about 2,000 spyndlcs per week. 
The particulars of speed, &c., of this mochino are also given. Here 
I may say that the yams, both weft and warp, being winded from the 
spinning frames, shouldbc carefully sampled three times each day, 
to enihre that the yam is being kept to the weight required. 

, h the .Cop and Warp Winding departments the cops and warp 
bobbins are weighed when taken from tho winders— this should 
dhreyTTie done with care and attention, as the winders in these 
departments am paid according to the’ weight of yarns wound by 
them. 



BOBBIN WARP WINDING MACHINE. 
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j Pulleys 14" diameter. Pulleys Pinion 48 teeth. Pinion on end of Bobbin Drum Shaft 48 teeth 

L 220 x j] « 267 speed pulleys 267 x — 267 revs, of bobbin drum per minute. 
Traverse Arrangement— Heart 6" lift. 267 x *£ x fa x ft x fa « speed of heart for traverse. 
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CONCLUDING REMARKS. 

Waste— These pages would not be com plot o and would not fulfil 
tlioir purpose if the author said nothing as to the question of the quan- 
tity of waste made, or that may bo expected to be made, in the different 
departments during the various operations from batching to reeling, 
etc. Waste and dirt always tend to make more wosto and dirt, hence 
the necessity to do all that can bo done to make as little dirt, and 
waste as possible. It is the attention that is hostowod upon (ho 
seemingly small details that go to make the whole arrangement and 
organization complete, and in reference to this question of waste too 
much attention can hardly bo given to it until you have hern ahlo lo 
impress every ono in charge with the importance of the mnttcr. When 
tho making of wasto is tolerated you may be sure the tendency to 
make waste will always, he on the increase, followed in every case by 
indifference and neglect. The waste in the batching, that is tho dirt 
and root as it falls through tho soltener rollers to the floor, will he 
found to be about *3052 %, but it is waste you want to got rid of, 
and you can only minimize this by as much care and attention as 
possible to the selection of tho jute suitable for the yarn roquirod. 

The waste or droppings from tho breakers and finishers to a 
certain extent is also what you wish to he rid of, hut if there is in- 
attention to the staves, if they are not kept sharp and regularly set in 
their proper relation to ono another, joti will mako for a certainty 
more waste than is necessary, and the more waste you mako heie 
than is absolutely necessary, you are, pf course, always adding to tho 
cost of the batch you have laid down at tho commencement. If the 
drawings and rovings are thoroughly swept out every day this will 
keep steadily before your eye what is lieing done in tho matter of 
waste —from this the following is about the proportion of wasto that 
will be made: 1st. From breaker about 1-36 %. from finishers about 
‘696 %. Of course the droppings from breaker and finishers will 
require to be shaken in a waste cleaner, and there will be 125 f / 0 of 
dust and -5% of pickings, tho latter of which may be used for 
some of the coarser qualities of yarn. The waste from the 
Drawing and Rovings will be about 435 "/• °f the quantity of rove 
made. 

The waste from the spinning department, taking the average size 
at 9 lbs. per spyndle, two-thirds of which will be weft and one-third 
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warp, will be about 210 % on tho yam produced, and the reader 
will bear in mind that on (his question of waste I am referring to the 
class of jute described in the chapter upon batching as necessary for 
the production of Hessian cloth of good standard quality, the jute for 
which has boon carefully selectod for tho purpose intended. 

To speak in a general way as to the total waste made during the 
manipulation of juto into yarn would not have much value. A 
statement, therefore, as to tho quantity of jute put over the machinery 
involved in the process, showing at the same time the per cent, of 
waste made at each class of machinery, is necessary: — 

BATCHING. 

60 bales of jute (400 lbs. each), to which is added 3 */ c of oil and 15 °/ 0 
damp, was put over the softener in ten hours — a fair dny’s work, based upon 
the speed of the machine given in the chapter on hutching. 

60 hales, 400 lbs. each * ... cwt. 214 1 4 

+ 3 % of oil „ 6 1 20 

220 2 24 

— Slopes taken from bales 2 3 7 

217 3 17 

From this was got 62 J lbs dry and 35 ihs. wet refuse -say altogether 74 J lbs. 
dry — equivalent to ‘3052 °/ o . 


PREPARING. 

The following is based on the results of two working days, or 20 hours, 
producing 140 cwt rove and &owt. t 2 qis. 10 lbs. waste:*-* 

1 Double Duffer Breaker — 

Dollop 22 lbs., 2 deliveries of 22 lbs each for one round of clock. 
Cylinder making 185 revolutions per minute. 

Cylinder Pinion, 44 teeth. 

Worker „ 33 „ 

Draft „ 34 „ 

3^ tons can be put' over this breaker in 10 hours, supplying 

2 Single Doffer Finishers — 

Cylinder making 193 revolutions per minute. 

Cylinder Pinion, 60 teeth. 

Worker „ 58 „ 

Draft „ 31 ,, 

Kaoh finisher supplies 1 push bar drawing. 
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2 Push Bar I drawings of 2 heads eaoh — 

Speed of Pulleys, 145 revolutions per minute 
Pulley Pinion, 32 teeth. 

Draft. lf 54 #1 

Each push bar drawing supplies 1 Bpiral 2nd drawing. 

2 Spiral 2nd Drawings of 2 heads each — 

Speed of Pulleys, 170 revolutions per minute. 

Pulley Pinion, 28 teeth. 

Draft ff 43 ,, 

Each 2ud drawing supplies 1 roving of 56 spindles, 

2 Roving of 56 spindles, 10" x 5" bobbin, make 35 cwt. of rove, 
72J/75 I bn. per spindle each, in 10 hours— say 140 cwt. in 20 
hours — 

Speed of Pulleys, 220 revolutions per minute. 

Twist Pinion, 35 teeth, 
tlrist ,, 36 „ 

Traverse ,, 28 ,, 

Hack ,, 15 ,, 

The waste made cwt. 3 2 10 

The rove made ,, 140 U 0 

„ 113 2 10 

The waste made at each class of machine was ns follows 

1 Breaker — 

Dust ... 210 lbs. 

Pickings 10 , f 

220 „ 1*3680°^ 

2 Finishers — 

Dust ... 28 „ 

Pickings 84 „ 

112 „ - *6964 7. 

4 Drawings and 2 Rovings — 

Dust ... 30 lbs. 

Pickings 40 

7o „ * 4352 7, 

' Total Oust ... 268 */«. 

„ Pickings 134 „ » -8332 „ 

2.4996 ®/„ 
t) 1 


403 
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SPINNING. 

The yarn spun from this rove was * weft and J warp, and the average 
weight per spyndle 9 lbs. ; waste « 2*1069 °/ 0 in the spinning process. 

KEELING AND COPriNG. 

The percentage of waste made in the reeling and copping departments 
are *585.1 mid *1809 % lespoctively ; and if the production of the mill is to be 
two-thirds reeled and one-third copped, the overhead rate would be *5172 

5853 - 3902 

» *3809 - *1270 


*5172 


u 


SUMMARY of waste percentage. 


Hatching and Softening ... ... ... *3052 7« 

Preparing, Breakers, and Finishers ... ... 2*0644 

,, Drawings and Rovings ... ... *4352 

Spinning ... ... ... ... ... 21069 

Reeling and Copping ... ... ... *5172 


Total 5*4289 7 e 

These results are borne out by experience over a whole year, and 
can theroforo bo relied on. 

The value of tho dillorent kinds of waste modoin relation to the 
value of tho. raw material will he found to be as follows: — 

The value of dust is equal to 4 1 7* of the original cost of the raw material. 
„ pickings 25 0 , • ., „ 

,, spinners' waste* 29* k „ „ ,, 

,, reylcrs <)8 3 ,, , , ,, 

copping „ 58*3 „ „ „ „ 


Speed to tie put upon the Machinery. — I have in the 
chapter upon preparing machinery alluded to this as a question 
upon which there is much difference ol opinion. While this is 
so, as to the surface speod of Card Cylinders, tho speed of a 
breaker or finishor or any othor of the machines in the various pro- 
cesses, is in a great measure a question of production If a large pro- 
duction is wanted, the speed must bo put upon the machines to tfifrig 
it off; it. is sometimes said that to much speod upon the machines 
will destroy tho material, but if the speed put upon the machinery if 
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beyond tbe possible limit, you will destroy the machines long before 
\ you spoil the material. In the case of the preparing machinery it is 
1 wot the speed put upon the machines that will make rove to produco 
bad yam, it is the <nvrlwu(iny of t,ho different machines, that is — the 
putting on the Breaker in one round of the clock nioro weight of jmo 
than the length of the Cylinder or other Roller pins will come up 
through, and also the overloading of the other machines in the same 
direction. If a moderate quantity is put on the machines tho speed, 
although on tho fast side, will do no harm to the material: and to the 
machinery, the speod if on tho quick sido, of course rncans more 
mechanical expense and attention on tho part, of thoso in charge of 
it, and tho same romarks apply to tho othor machines in the 
preparing department. The question of speed is, therefore, in n 
great measure, to ho determined by the amount of mechanical atten- 
tion and expense you arc prepared to givo tor tho utmost production 
that can bo taken out of (lie machino Of course, tho leader will seo 
at a glance that if tho machinery is being kept, on tho last side, more 
ex)>enso in tho shape of oil and all other furnishings will be incurred. 
Against this, of course, you have tho larger production than if you 
drive tho machinery on tho slow sido. It is a question tlmt^ need not 
be pursued further hero I merely wish to bring to tho notice of tho 
reader that increased speed of the preparing machinery is done at tho 
expense of the machine and not at the expense of the material, us is 
often supposed. Experience will often prove that where the machinery 
is being driven slow if, is no guarantee that, it is being kept in bettor 
order than when it is being driven on the fast sido. Rather tho 
opposite will, as a rule, be found to bn the case II the limit, of speed 
is being attained on tbe machinery experience will also prove that the 
machinery is being kept in good order, in fact, it must bo so, if you 
are to keep it going. 

The above remarks will only apply, to u limited extent, to tbe 
spinning frame. Hero the spindles and dyers will only stand a cer- 
tain speed, and they determine tho speed of tho othor parts of tho 
frame. If the flyers aro driven beyond this speed by the coniri- 
fugaiforce, tbe legs of tbo flyer will fly out, and break one another ; 
but nil the same, there may be a good speed upon tho spindle without 
going to the extreme alluded to in the Above remarks. Here again it 
is a question of up-keep. More oil, spindle bands, &c., will be neces- 
sary. jJTo put it shortly, instead of oiling the spindle necks t wice a 
day, you will require to oil them three times a day. To oil 6,000 
necks twice a day will require about three-quarters of a gallon of oil, 
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and a half more of this quantity means an extra cost of about 4d per 
10 hours day — not a largo item if you are taking the production out 
of the machine. 

IJi* keep of Jute Preparing and Spinning Machinery. — 4 ute 
Preparing and Spinning Machinery, owing to the sandy and gritty 
nature of the jute fibre, is liable to much wear. The dirt and 
sand finds its way in ovory direction through the machinery; the 
consequence is that the mechanical attention required to keep the 
machinery in good order is considerable, and on the mechanical energy 
displayed in the mill will greatly depend the general production and 
the working conditions of the dilferent machines. All the details of 
the machinery must be kepi as near as possible the same as when the 
machine was now. When a wheel or pinion is broken it should bo 
replaced by a new one, and the new one should be a casting from the 
maker of the machino, if not from the maker at least of tho same 
pattern. In the case of wheels and pinions this is oi great import- 
ance. To repair wheels and pinions by putting pins in them for 
teeth or to repair brackets and other parts of the machines by patches 
of plates k> perfect lolly, and nothing will in the end lead so much to 
t ho t otal deterioration of a mill than to pursue a course such as described. 
To givo force, spirit, and eclat to the whole mill is to keep the 
machinery in tlu; very best order, and you thereby will have at your 
command effect ive tools for tho work to be done. The same remarks 
apply to all the smaller details, furnishings, as they are generally 
called, bolts, spindle bands, and many other small things which we 
need not. specify further. 

Bouiuns.-— Dobbins in Targe quantities should always be kept in 
baud ; if this is done you will have them well seasoned and in 
good working order. A very important point in the preparing 
and spinning departments — sometimes the full bobbins accumu- 
late in tho cop, reeling, and winding departments, and this will 
happen occasionally no matter how well you try to avoid it 
hut while this is so thoro should always be enough bobbins at 
hand to cop with the emergency. There should on no^ account 
ho a stoppage of the flow of full Bobbins either from the 
preparing or spinning departments. In a mill, owing to the number of 
peoplo employed, any stoppage of the flow of production very (prickly 
increases tho cost., hence the absolute necessity of removing every 
obstacle that will in any way impede tho steady run of the work in 
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every department.. Each department should bo conducted on such 
lines as will make those who are responsible feel they themselves 
have the making of the production in their own hands. Hut while 
saying all this us to the general bene tils to be derived from keeping 
every tiling in good mechanical order, and also the details up to the 
mark in every way, thoro is no necessity for extravagance, and no 
countenance should be givou to it. Experience will prove that 
when those in elmrgo know that it is necessary to keep ivory thing 
in oScctivo condition ready for immediate nso, the result is 
always to strive to keep everything ic order without unnecessary 
waste or extravagance. Nothing will sooner utterly destroy the 
production of a jute mill more thoroughly than the knowledge 
creeping into the minds of those in authority that the necessary 
repairs will not. be allowed r.o bo made upon the machinery for the 
making of good work • paralysis suro and certain will take possession 
of the spirit and working energy of the people. 

Accidents to the Maciiinmiy.— A ccidents to the machinery 
do happen, and will continue to happen, no matter bow much 
earo and attention has been taken to avoid them, but you can export 
no spirit nor heart in those who are responsible il'jhe machinery 
is allowed to run until it stops through sheer mechanical neglect. 
Inferior production, inferior everything in fact, can only ho the 
result. 

When the machinery is in want of repairs get the trained 
mechanic to do it, and on no account let others who have neither the 
mechanical knowledge nor the training necessary for this class of work 
attempt it. The “handy” man amongst machinery is very often the 
"expensive” man in the end. lie should bo kept strictly at the 
work which ho has beeu engaged to* perform. As a rtilo, he will have 
enough to do, and sometimes more than enough, if ho tries to do it. 
well 

Temperature of the Minn.— This is a matter that should engage 
the attention of those in charge. For a mill, as shown on the plan, four 
lines of heating pipes will be necessary — one line of pipes m batch- 
ing house, one line in front of finisher cards, one line between first 
and second line of spinning, and the fourth lino of pipes between the 
-end of third line of spinning and tiro cop and warp winding machinery. 
These pipes should all be run into a receiver at the north side of mill, 
and as near the centre of that side os possible, and the waste water 
or condensed steam, should then be returned to the boilers. 
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It is of groat importance that the mill bo made comfortable for 
the workers in tho cold mornings. If tho temperature be below 70° 
iho material will not work well, neither will tho workers be able to 
work with freedom tho different machines at which thoy are engaged ; 
but the temperature should not be over 70°, and there should always 
be care taken to provide fresh air and plenty of ventilation. 

When tho mill is built on tho shed principle, the temperature 
varies very much, and if attention is not given to this question of 
hoat.iug arrangement, much loss of production and waste will ensue. 

Sampling ihk Yarn. — This is a matter of great importance, 
Tho yarn (hat is to ho wound into cops or upon warp bobbins for 
Dressing or Beaming Machines should bo sampled throe times a day. 
This is done by reeling 12 cuts upon a DO" reel, with 120 tooth “tell ” 
wheel — that is a (piartor spyndlo. If a number of frames are spinning 
tho same size of yarn, more than one sample should be taken — no 
allowance for loss of weight should be made on tho yarn when 
sampled. The correct weight of yarn as it comes from the frame 
should he written into the book kept for the purpose. If Iho making 
of an allowance) upon tho yarn when sampled is encouraged, it only 
loads to tho yaf'n being spun above the woight The yarn should be 
spun and should weigh the size it is, namely — if you are spinning 8 
lbs. yarn it should weigh «S lbs in tho sample, neither more nor less— 
to make it so it should be the aim of all interested. It will help very 
much to keep the yarn upon the woight if tho same frames aro always 
supplied from the same rovings. This will sometimes require a little 
attention and arrangement, to enable this to Ikj carried out, but the 
result will be worth any trouble that, may bo taken to ensure this 
being done. 

Noth — Thai the reel upou which the saui plea are reeled should be kept for 
sample purposes. 

Finishing the Work win the Dav. — When the work for tho 
day is finished, the mill should bo left, dean and tidy, and everything 
in perfect order. When this is done, it will be found of great 
service to tho making of a good start, in the morning. The floor 
should bo cleaned up thoroughly, no roves nor rovo bobbins, boxes, or 
anything of tho kiud loft lying about— in short, the cleaner and? 
smarter you leave everything, tho bettor able are you to cope fath the 
work at tho start; and these remarks apply with equal force all 
through the works— boiler shod, engine-room, &c.. 



CONCLUDING UKMAllKS. 


259 


Arkawjrmento row Extinguishing Kihe.— All tho tools in con- 
nection with the apparatus kept, for the extinguishing of lire should 
be seen to every night when the works are stoppod. The fire -cooks 
should havo bends and keys fitted on, and everything loft so that, in an 
emergency it can be used without fuss or trouble, and when those in 
charge arrive at the works, everything will be found in readiness to 
cope with whatever may happen. It is the unexpected that always 
happens, and everything that can he done to provido against accident 
should always be attended to as fully as the resources of tho works 
will allow. 

I have now described the various machines, and the operations 
that are gone through during the conversion of jute in the halo 
into yarn ; and wo have followed it to each of the departments, to ho 
made into cops, wound in warp bobbin for dressing machine, and also 
reeled in the bundle. While this may have been done somewhat 
imperfectly, enough has been said to enable the student to follow the 
different processes. The author of iheso pages has found the writing 
and preparation of them congenial work; and now that, the work is 
done, he can only hope that they will supply what ho brieves to he a 
want in connection with the jute trade; and also that they will 
prove of interest, stimulate and encourage the young men to learn 
their business with thoroughness and with some degree of interest in 
tho working of the machinery in whatever department of the mill 
they may bo employed. In this book the writer does not for one 
moment pretend to have told everything; lie has, however, explained 
many things which, from his own experience while learning his 
business, he is sure will l»o very helpful to those anxious to know 
something of their work, and tho proffer way to set about the doing of 
it. The reader by this time will fully understand my tnotivo in 
publishing those pagos; and in ottering them to tho general public, 
however imperfectly they have been written, they will, 1 trust, bo of 
service, and fulfil the purpose for which they were intended. 
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This machine, which we have illustratod by a (dan and elevation, 
is not so much used now ns it was some yours ago. it is used to 
snip or comb "If (he root ends of the jute, and it did this, without 
doubt., very well, but the cost was too great. ll not only look off the 
roots, but also made, a great amount of low. The very least taken oft’ 
llio streak of jute after it came through the machine, being about 157; 
this tow was very inferior, and, ol course, when you deducted the value 
of tin! l.V/ lost (or nearly so, comparatively speaking) this increased 
the cost of the jute lull, and the machine is now not much used. 
It is found by the trade to be much better to cut the roots off* with a 
knife or blade of steel, about Jlli" long x 6" broad, fixed to a wood 
Ininie Tliis is often done when a yarn is wanted of lino quality and 
free from root. When the roots are taken off this way there is not 
nearly the same loss as with the snipper, and the roots can always 
boused without making the loss that was done by t ho snipper, tlie 
tow from which it was impossible to use up profitably without damage 
to the yarn it was put in The following is an illustration of steel 
blade showing attachment to wood frame (Scale to One Foot). 
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SNIPPING MACH INK FOIt JUTE. 


SOALK 

(For Diagram .«wr Paijr £02 ). 


AA 

Driving Pulleys, 

20" dia. 

BB 

Pulleys for driving top cylinder, ... 

18" dia. 

O 

Pulley for driving chain wheel, 

C>" dia. 

l> 

Pulley carrying spur pinion, 

18" dia. 

K 

Spur Pinion. ... 

35 Teeth. 

F 

Spur wheel on driving almft'; 

144 teeth. 

G 

Bevel pinion on driving shaft, 

18 teeth. 

H 

Bevel wheel on intermediate shaft. 

64 teeth. 

I 

Bevil pinion on intermediate shaft, 

18 teeth. 

J 

Bevel wheel on chain wheel shaft. 

64 teeth. 

K 

Pulley on driving shaft, 

1 8" din. 

L 

MM 

* # • 

Pulley on sheet roller shafts 

Endless chains for holding the jute. 

fi" dia. 
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JUTK SNIl'PEH 


JUTE SNIPPER, 




For particular* or Stave* for Snipper Cylinder see page 111. 



LA J II h A'l fAriJMLNT H»U GRINDING SPINNING SP1KDLE& 



' J . * 

j Met at ion of IJrhing Gear foi Emery Wheel, showing Spring for 
I \ tightening tope 

I • 
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WASTE CLEANER. 

This machine is used for cleaning the waste madd at Breaker 
and Finisher Curds.* Tho waste is laid upon the feed cloth A and 
a quantity fed into the machine — this is allowed to remain in from 
a minute to a minute and a half, the dust falling through a circular 
grating below cylinder. • The waste fibre is allowed to pass out of the 
machine by the lifting of a flap cover at B, the dust drops into a bag 
at ( !, and tho waste into a bag at. I). Tho machine cleans the waste 
thoroughly, and tho fibre or pickings, as previously explained in the 
ehuptor on Waste, can bo utilised lor the coarser qualities of yarn. 


Scalk to Onk Foot. 



Section of Cylinders. 

* Tiio Waste i mule at Drawing* and Roving* uwy alio bo cleaned in tbia Machine. 
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WASTE CLEANER. 



THE ADJUSTMENT OK THE BREAK EH 8HELT* SHfl 

THE ADJUSTMENT OF THE BREAKER SHELL 

This illustration is given to show how the shell is hung from (ho 
t feed roller arbor, it being often necessary to move the shell either* 
closer to, or farther awa) from the cy Under according to the jute being 
used This can be done in a few minutes when required if the fixing 
of the shell is piopeil} understood 

A radial bracket A is hung from feed rollor arbor H, a sett 
screw V is provided for adjusting tbo distance of front of sho!) D from 
cylinder pins, two bolls K and F fix the shod to the radial bracket 
In a breaker t ho shell is usually sot J from food roller, and is soldom 
moved from that position The position of hpnt of shell to cylinder 
pms is usually about #*, but may ho varied and often ik so from a J* 
to a $*, according to t ho qu ihfy and weight ol material being put over 
a breakor iu one round of breaker clock * % 

In illustration the fixing of one end only of tho shell is shown 
both ends being alike 

DETAIL OF RADIAL BRACKET CARRYING SHELL 

Scai* 3 ro Owe Foot 
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TUB ADJUSTMENT OF THE BREAKER SHEET* 


ARRANGEMENT OF RADIAL BRACKET FOR 
ADJUSTING SHELL TO CYLINDER. 


Scai.k 1 A" to One Foot. 
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ADDENDA. 

Sen Paukm 181 to 18G. 


Single Dofler Breaker Worker Pinion, 

60 teeth 

Double „ „ •„ 

99 'i 

32 

Single ,. „ Finisher 

M ••• 

46 

Single DofTer Breaker Change Pinion for Draft between 
Dofler and Drawing Roller, . . 

26 „ 

Ditto for Double Dofler Breaker, 

... 

28 ., 

,, Single „ Finisher 

... 

28 .. 

I j auk 

194. 


To find the speed of Spinning Frame Spindles:- 


Driving Shaft, 

220 revolutioiiH per minute. 

Drum on Shaft, 

32" diameter. 


Pulleys on Cylinder, 

16' 


Cylinder. ... 

10" ... 


Spindle Werve, 

If .. 


220 x 32 10 

x — -a 2681 9 revolutions of spindles per minute. 

15* 1} 


Paon 201. 

If the grist pinion on end of drawing roller is 36 teeth, and is producing 
9 lbs. yarn, whet pinion will t»e required to produce 10 lbs or 12 lbs. 1 

Then — 9 : 10 : : 36 : 40 the piujon required ; or 
v 9 : 12 : j 86 : 48 
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ADDENDA. 


SAMPLING WEIGHT OF ROVE. * 

The rove should be sampled once every week to insure that the weight of 
rove wanted is being produced. This rnay be done as follow 4 : — 

Take one rove of each head of roving, reel 30 threads off each rove (90* 
reel)—* 8 x 30 = 240 threads in sample, weigh this, and, for example, Bay it 
weighs 3 lbs. (that is 48 ounces)— then 48 x 3 and -f 2 will equal the weight 
of rove iu lbs. per spindle. 

Note. — You take tt roves and 30 threads ofl’ each, multiply the weight of 
sample in ounces by 3 , and divide by 2 , and the answer will always be 
weight of rove being produced in lbs. per spyndlo of 14,440 yards. 

To prove this — f>760 threads in one spy mile of 14,400 yards — 

Thrriuls Thteaih o»* 

210 : i)7C0 : : 48 
1 : 21 
48 


192 

% 

10)1152 

72 lbs. per spyndlo - weight of rove ; or 

t 

10 • 24 ; : 48 
2 : 3 : : 18 
3 

2)144 

72 lbs per spyndle - weight of rove. 

* 

If the rote weighs 70 lbs. per spyndle, and you wish to spin 10 lbs. yam 
this means a draft of 7 will be required on the Spuming Frame. 



A TABLE CONTAINING 

1IIL CIRCUMFERENCES AND AREAS OF CIRCLES. 

Circumference ami Ares of Circles from of nn inch to 10 inches, 

m vanung jy , of an inch; and hy an J of an inch, from 10 inches lo 100 
inches Donnof^f 


Diairvtvr. 

< ’iron in. 

Anm. 

r 



*0030 

I 1 

K 

•3927 

*0122 

J 

l *; 

*5890 

•0276 

i 

•7854 

*0490 

l'rt 

•98 i 7 

*0767 

:< 

M 

11781 

•1104 

l 5 * 

1*3744 

*1503 

4 

1*5708 

•1963 

w 

l.rt 

1*7671 

*2485 

t* 

1 *9635 

; *3068 

l l 

Ifi 

21. 598 

j *3712 

i 

2 3562 

*4417 

1 ) 
is 

2-5525 

*5185 

l i 

2*7489 

6013 

1 .*• 

l 

2 9452 

*6903 

1 in. 

3*1416 

*7854 

i 

If 

3 3379 

*8801 

i 

3*5343 

*9940 ‘ 

» 

« * 

3*7306 

1*1075 

i 

3 9270 

, 1*2271 

ft 

v 

% 

4*1233 

1 3529 

4*3197 

; 1*4848 

1 « 

4*5160 

j 1*6229 

i 

4 7124 

1*7671 

V 

4-9087 

1 9175 

a 

51051 

2*0739 

ri 

5*3014 

2*2365 

i 

5*4978 

2 4052 

i a 

Ij6 

5*694} 

2*5801 

£ 

5*8905 

2*7611 

a a 

6*0868 j 

2*9483 


! j 

j; DiMimitrr. Circum. 

1 

Area. 

, 2 in. 

6 2852 

3*1416 

i 

i « 

6*1795 

3 34 1 1 

i 

H 

6*6759 

3*5465 

1 

6 S722 

3*7682 j 

1 

7*0686 

3 9760 | 

; i ■*■ 

7*2649 

4*2001 i 

M 

! 7*1613 

4*4302 

/ 

i 1 •• 

1 7 -61*76 

4*6664 

1 i 

7 8640 

4*9087 

!* 

1 *1 

j 8*0503 

5*1673 

M 

! 8*2467 

5*4119 

1 1 

1 fi 

j 8 1130 

5*6727 

t 

j 8 639 1 

1 6*9395 

1 l. 

j 8*8357 

i 6*2126 i 

u 

; 9*032 1 

6*4918 

1 :> 

1 1*. 

i 9*2281 

6*7772 

3 in. 

9*4218 

7*0686 i 

iV 

9*6211 

7 3662 ! 

k 

9*8175 

7*6699 j 

:» 

) n 

10 0138 

7*9798 j 

j| 

10*2102 

8*2957 ! 

in 

10 4065 

8*6179 j 

a 

H 

10*6029 

8*9 162 ! 

7 

If 

10*7992 

9*2806 ! 

4 

10*9956 

9 6211 : 

u 

i n 

11 1919 

9*9678 i 

r, 

M 

11*38$3 

10*3206 | 

1 ) 

1 0 

1 1 *5846 

10*6796 i 

i 

11 7810 

11 0446 

4 

11 9773 

11*4159 i 

i 

12*1737 

i 

117932 ! 
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(‘IKCCMFEKKNUKK A N D AltKAif OF CJJMXES. 


DisunoUtr. 

j 

CilOllMl. 

; Amu. 

i' 

Diunif'ter. 

Gin-urn. 

Area. 

1 • 
i (i 

1 12*3700 

12 1768 

k 

20 4204 

33-1831 


1 

1 


•) 

mi 

8 

20 61G7 

388244 

\ in. 

i 1 2*300 1 

12 5664 

20*8131 

34 4717 

i 

1 r. 

! 1 2 7627 

12-9622 

1 1 

1 

71 

4 

21*0094 

35 1252 

1 

H 

i 1 2 959 1 

13-3610 

2 1*2058 

35 7847 

;t 

1 13)554 

13-7721 

i 

21*4021 

36-4505 

l 

•l 

! i i s 

141862 j 

i l 

21 5985 

37 1224 

10 

j l:* r> ihi 

14-0066 : 

i i 

1 ti 

21*7048 

37-8005 

s 

l.'sni.'i 

15 0331 : 


i\: 

13-U10M 

16*4657 

7 in. 

21 9912 

38*4846 

A 

1M372 

15-9043 


22 1875 

80*1749 

ii 

l r 'i 

1 1 3335 

16-3192 

s 

22*3830 

39*8713 

4 1 

11-5299 I 

1 6-8110 l ; 

t 

22*5802 

40 5469 

1 1 

1 M 

14 7202 j 

17 2573 ! 

i 

4 

22-7766 

41*2825 

J 

1 

1 4-9220 ! 

17 7205 1 

:» 

1 <! 

22*9720 

11-9974 

1 i 

1 *1 

1.V1 IH9 ; 

18-1900 : 

8 

23 1603 

42*7184 

\ * 

lo 3133 1 

IS- 6655 


23 3656 

43-4455 

i o ! 

15 5710 I 

19 1172 

*2 

23*5620 

44 1787 


1 

15 7(580 i 


•I 

23*7583 

44*9181 

5 in. 

19 6350 ; 

8 

23*0547 

45*6636 

i 

i .» 

15 HO 13 : 

20*1290 

1 1 

V 

l 

21-1510 

46*4153 

l 

N ! 

KM 007 ' 

20-6290 

213174 

47*1730 

10 ! 

ltt-2970 j 

21-1252 

1 -1 

Ml 

215137 

47*9370 

1 

1 

16-4934 1 

21-6475 1 

i 

s 

24-7401 

48*7070 

1 0 

16-6897 

22* 1 661 

l 5 

) tl 

21-9364 

49-4833 

ft 

JG-S.S61 

32*6907 | 



1*0 I 

1 7 -OS-24 

23 2215 jl 

8 iu # 

25 1322 

50 2650 

“ i 

I7-27SS 

23*7583 !j 

i 

i 

25-3291 

51*0541 

!» 1 

i o ! 

17-4751 ! 

24*3014 | 

A 

25 5255 

51*8186 

<4 

1 1 

1 0 

17 6715 i 
17 8078 i 

24 8509 !| 
25- tOiiS ; 

* ? 

25 7218 

25 9182 

52*8994 

53*4562 

i 

18061-2 ■ 

25 9672 : 

1 ii 

26-1145 

54*2748 

1 ■» 
lj\ 

IS 2605 ! 

26 53 IS 


26-3109 

55*0885 

s : 

18-4569 ! 

27-1085 . 

7 

1 •> 

26-3072 

55*9138 

1 A 

1 o 

18-6532 , 

27-6881 ! 

A 

26-7036 

56*7451 

(i ill. I 

18-8496 I 

1 

u 

1,« 

•> 

8 

26-8999 

57-5887 

28-2714 i 

27 0968 

58 4264 

'!* i 

19 0159 ■ 

28-8665 ii 

l 1 

1 *3 

27-2926 

59*7762 

A ! 

19 2423 

29 4617 il 

3 

4 

27-4890 

60 1321 

i« , 

191386 

30-0798 1 

1 :s 

}/• 

s 

27 6853 

60 9943 


19-6350 

30 6796 

27-8817 

61 8625 

1 1\ f 

19-8313 

31-2961 

1 * 

I rt 

27 0780 

62-7369 

O : 

* 

20 0277 

31-9192 i 


7 

l * { 

1 

20 2240 

32 0481 j 

t 

9 in. 

28-2744 

63*6174 



t HMrUPMUeftCKh AKU AttF.\s OF OHUi-Ws. 
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Dumetar 

Cm uni 

Arta 

Pi imelm 

( n i uni. 

4 

Aren 

i 

i rt 

-8 4707 i 

Gl-AOU 

i 

41 2338 

135 2974 

A 

28 6671 

6ft 3968 

i 

11 6262 

137 8867 

i 

1 r 

28 8(531 

86 2057 


12 0189 

1 10 5007 

A 

21> OVJh 

67 2007 

4 

12 1116 

143 1391 

1 rt 

20 2 Mil 

(iS |J JO 

i 

*2*01.1 

145 80-21 

1 

21) 4W 

O'* 029 5 

I 

4.1 1H70 

148 4806 

4 

1 (1 

29 6188 

61) O r >2* 

1 

* 

1 1 fth‘*7 

151 2017 

i 

2') 8462 

7< » 8KJ.1 




1 

80 011* 

71 *]«1 

U in 

4.1 ')V24 

158 0584 

> 

H 

30 2.57') 

72 7599 

A 

11 1751 

1.76 6995 

1A 

80 1.112 

73 7070 

) 

1 

1 1 707 1) 

150 485 1 

i 1 

30 6.506 1 

7 1 0620 

1 

r> ioo’i 

1^2 29,76 

1, 

10 hJOl) 

7.) M'J.) 

* 

r. 5 j,i j 

Hi' 18IU 

K 

.1! 02Vt 

76 '.887 

j 

r» 

167 9f9fl 

I A 

1 *1 

th 3106 

77 M.I \ 

i 

t 

If. 1186 

170 8736 





16 7313 

17.1 7820 

10 Li) 

'M 4160 

78 5100 




J 1 

81 8087 

80 ft 157 

15 in 

47 1 J 40 

176 7150 

J 

J 2 20 1 1 

82 51 *>') 

A 

47 6167 

179 672ft 

)E 

32 5911 

84 "i 100 

1 

i7 oi nu 

182 1)545 

i 

?J 9H0 S 

8i. 3003 

J 

^ 1021 

187 0612 

f 

33 379.7 

88 6(, | J 

A 1 

18 0918 

188 6923 

i 

33 7722 

00 76.-7 

K 1 

49 0877 

| 1917180 

# 

1 

jj 

31 161') 

02 S858 

i 

4 

40 4MJ2 

| 191 8282 1 




i 

S | 

, 4 9 872') 

197 '*330 

11 in 

31 5576 

05 0131 


I 


A 

34 <>503 

1 97 30,73 

10 in 

70 2076 

201 0624 


35 3130 

99 4021 

i 

h 

70 0588 

204 2162 

& 

35 7857 

101 6231 

1 

i 

1 51 0510 

1 207 1946 

i 

36 1281 

103 -0.91 

. 8, 

1 51 4437 

•»IO .070 

7 

H 

36 5211 

106 1.101 * 


51 8361 

21.38-251 

4 

36 9188 

1 108 4312 

H 

1 52 2291 

1 217 0772 ! 

j 

6 

37 3065 

| 110 7536 

I 

i 52 0218 

220 ,1537 



t 

3 

K } 

1 5.3 9115 

221 6649 

13 in. 

87*6992 

. 113 0976 

| 


1 

l 

38-0# 19 

1 115 4660 

17 in 

68 407*2 

226 9806 

i 

38 4846 

' 117 8590 

' A 

53 7009 

1 280 3308 

1 

38 8778 

1 120 2766 

\ 

, 51 1026 

J 233 7055 

* 

39 2700 

! 1227187 

> 

tt 

! 54 6863 

287-1019 ! 

* 

X 

39 6627 

125 1854 

! i 

74 9780 

240.7287 


40 0554 

' 127 6765 

l 

75-3707 

243 9771 

| 

40-4481 

1301923 

i 

55 7031 

, 247 4500 




7 

1 56 1501 

, 250 9475 | 

13 in 

43-8408 

132 7326 


4 

1 




_ 


1 

1 
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rillfJUM FKHENOES AND AREAS OF CIRCLES. 


Diameter. 


1 H in. 
I 


19 in 
I 


20 in. 
l 
* 
l 

t 

H 

A 

h 


*21 in. 

t 

K 


00 


in. 


Circurn. 

Area. !j 

Diameter. 

Circum. 

Area. 

r>6A48rt 

254-4690 . 

23 in. 

72-2568 

415-4766 

56-.H15 

2580161 

J 

.<4 

72 0495 

4200049 

;,7’8R42 

261-5872 ' 

1 

4 

78 0422 

424-5577 

57-7269 

205-1829 


73-4349 

42!) 1352 

5H-119G i 

268 S0HI 

1 

78-8276 

433 7371 


272-4179 1 

ft 

74 2203 

438 3636 

r»s-j»or>(> i 

270 - 1 171 ' 

i ' 

74 6130 

443-0146 

.Mi-2977 

279 8110 i 

i 

s 

75 0057 

447-6992 

J> 9*6904 

283 5294 | 

21 in. 

75-3984 

452-3904 

00-0831 

287-2723 ! 

j 

75 7911 

457-1150 

CO 4 ’58 

291-0397 , 

i 

I 

761838 

461-8642 

OO.KOSf) 

294-8312 ' 


76 5765 

466 6380 | 

01*26 12 

298-0483 ; 

l 

76 9692 

471-4363 1 

01 0530 

302-4894 


77*3619 

476-2592 

02 0400 

300 3550 ! 

:t 

4 

77 7546 

481-1065 

G'2\:m 

310 2452 | 

h ! 

78 1178 

485 9785 

(i‘ 2 -s.*) 2 o 

3111000 i 

25 in 

78-5400 

190-8750 

6<V2MI7 

3180992 : : 

i 

78-9327 

495-7960 

63 6174 

322 0030 . 

i 

i 

79 3254 

500-7416 

64-0101 

320-0514 i 

H 

79 7181 

i 505-7117 

04-4028 

3300013 ■ 

A 

801108 

| 510-7063 

04-7955 

334-1018 


80-5035 

. 515-7255 

05-1882 

338-1037 ■ 

j 

80 8902 

, 520-7692 

05 5809 

342-2503 : 

* i 

81-2889 

; 525-8375 

05-7930 

340 301 4 

i 

26 in. i 

81-6816 

! 530 9301 

00-3003 

350-4970 

i j 1 

82-0743 

i 5360477 

00-7590 

354 0'571 

i i 1 

82-4670 

541 1806 

071517 

858-8*19 

r h ! 

82 8597 

546-3561 

07-54 44 

1 303-0511 

i J i 

83-2524 

551-5471 

07-9371 

367-2849 

! < ! 

83 6451 

1 556 7627 

08-3238 

371 5432 

l ■! 

84-0378 

502-0027 

68-7225 

875-8261 !| ; 

84-4305 

567-2674 

i 

69 1152 

8801336 i 

27 in. 

84 8232 

572-5566 

69-5079 

384 1655 

1 

85-2169 

577-8703 

69 9006 

388 8220 | 

1 

85-6086 

583-2085 

70-2938 

393-2031 ! 

J 

8 

86-0018 

588-5714 

70-0800 

397-6087 | 


86-3940 

593-9587 

71-0787 

4020388 1 

| 

86 7867 

599-3706 

71-4714 

406-4935 j 

i 

87 1794 

604-8070 

71-8641 

410-9728 

* 

A 

87 0721 

610-2G80 


Cl KCl r M FEKENCEB AND AREAS OF CIRCLES. 
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Diameter. 

\ 

i Circtnn. 

Area. 

26 in. 

1 

87 9648 
86’3.)7ft 

88 7302 

615-7586 

621-2686 

626-7982 

it 

H 

89-1429 

032*3574 

A 

89-5356 

637-94 1 1 

a 

J 

89 3283 

643 5191 

90-3210 

649-1821 

! i 

i 

90-7137 

654-8395 

1 

29 in. i 

91-1064 

660 5214 

i ' 

91-4991 

666-2278 

1 • 

91-6918 

671-9587 

:i ; 

92.2845 

677-7143 

1 i 

'J2-6’72 

683-4943 

• s * 

A : 

93 0699 

689-2989 

i i 

93-4626 

695-1280 

l 

93-8558 

700-9817 


30 in. 


94- 24K0 
1J4GI07 
95 (*334 

95- 1281 

95- Slss 

96- 2115 
96-6012 
9 G 9969 


706-S600 
712-7627 
718-6900 
724 6419 
7306183 
736*6193 
742 0147 
7186948 


31 in. 

A 


973896 
97' 7823 
98' 1750 

98-5677 

98- 9684 

99- 3531 

99-7458 

1001385 


75 1 7694 
760 8685 
7669921 
773-1404 
779 3131 
785-5104 
791 7322 
797-9786 


32 in. 


100-5312 

100- 9240 
101 3166 

101- 7038 
1021020 

102- 4947 

102- 8874 

103- 2801 


804-2496 
810-5450 
816 8650 
823-2096 
829-5787 
835-9724 
842-3905 
848-8333 


;i 

!i Dmmcter. 


83 in. 

A 

J 

H 

1 


34 in. 

A 

I 

A 

M 

* 

It 

rt 

7 

/i 

3ft in. 


36 in. 

1 * 
* 

J. 


i 

* 

37 in 

A 


Cirouin . 

Area. 

1 108-6728 

855-3006 

i 104-0655 

861-7924 

! 104-4582 

868-3087 

i 104-8509 

874 8497 

; ]0ft“2486 

881-4151 

i 105 6303 

888 0051 

! 106 0290 

894-6196 

, 106-4217 

901-2587 

j 106-8144 

907-9224 

! 107 2071 

914-6105 

! 107-5998 

921-3232 

! 107 9925 

928 0605 

] 108 3852 

934-8223 

| 108-7779 

041*6086 

i 109-1706 

948 4195 

I 109 5638 

055 2550 

j 109-9560 

962 1150 

! 11 0-34*7 

968-9995 

1 110 7414 

975-9085 

1 111-1311 

982-8422 

1 1 1 1 5268 ; 

989 8003 

! 111-9195 j 

906-7830 

112 3122 ■ 

1003-7902 

112 7019 i 

j 

1010 8220 

118 0976 j 

1017 8784 

113-4903 ' 

J 024 -9592 

113-8830 ! 

1032 0646 

114 1757 ; 1039 ISM 6 j 

1 14-6684 : 

1 046*30 1 1 | 

115 0011 ! 

1033 52*1 j 

115-153* ! 

1000-7317 * 

115-8465 j 

I 

1067 9599 j 

110 2392 il 075-21 26 j 

116-6319 ! 1082-4858 | 

117-0246 ! 

1089-7915 ! 

117-4178 | 

1097 1179 i 

117-8100 ! 

1104-4687 j 

118 2027 . 

1111-8441 

118-5954 

1119-2140 

118 9881 

1126-6085 


t 


278 


CIRCUMFERENCES ANI) AUEAS OF CIRCLES. 


Diameter. 

Circum. 

t 1 

Area. • 

Diameter. 

rircum. 

Area. 

38 in 

] 10*3808 

1 134*1 176 ; 

43 in. 

135*0888 

1452*2046 

l 

1 1 0*7733 

1 141*5911 ! 

1 

135-4815 

1460-6399 

1 

1 20-1602 

1149-0892 ; 

I 

135*8742 

1469*1897 

•t 

l jor.r.sti 

1156*6110 

H 

136*2660 

1477*6342 


1200516 

1164-1591 ; 

4 

136-6596 

1486 1731 

y 

121 3443 | 

1171-7309 ; 

i» 

ri 

137-0523 

1491*7266 

i 

1*21-7370 1 

1170 827! 

.{ 

i 

4 

5 

137*4450 

1503*3046 

i 

8 

1-2-2 12i)7 

1186 0480 

137 8377 

1511 9072 

30 in 

1-22-52-24 

1194-5934 , 

4 1 in. 

138-2304 

1520-5344 

l 

1 2-2 0151 

1202-2633 

A 

138*6231 

1529 1860 

i 

123*3078 

1209 9577 

1 

1 

139*0158 

1537*8622 


123 7005 

1217-6768 

\ 

139 4085 

1546 5530 

l 

124'0'J32 

1225-4203 

l 

139*8012 

1555*2883 


124*»H5» 

1233*1881 ! 


110-1939 

1564-0382 

4 

121 0787 

1240-9810 . 

,4 

1 

l 

1 40-5866 

1572-8125 

7 

8 

125*2713 

1248-7982 i 

110*9793 

1581-6115 

to in. 

125-GO 10 

1256 6100 ! 

•15 in. 

H 1-3720 

1590*4350 

J 

I2ii'0r>f)7 

1264-5062 

1 

141-7617 

1599-2830 

1 

4 

1 26-441) 1 

1272-3970 . 

1 

1421 574 

1608-1555 

■} 

120-8121 

1280-3124 

1 :t 

H 

1 12 5301 

1617 0427 

i 

127-2348 

1288-2523 

: h 

1 12-9428 

1625 9743 

8 

i 1 

127-6275 

1296-2168 

• r, 

j s 

143 3353 

1 1634 9205 

128-0202 

1 30 1 2057 

1 1 

J { 

143-7382 

1643-8912 

? 

s 

128*4129 

1312-2193 ; 

1 A 

144 1209 

1652-8865 

U in. 

128 8056 

1320-2574 i 

16 m 

144-3136 

j 1661-9064 

A 

1 

1 

129 1983 

1328-3200 ' 

1 l 

M 

144 1)0611 

1670-9507 

129 5910 

1336-4071 

i | 

145 2990 

1080 0196 

a 

129 98117 

1341 5185 

i i! 

145-6917 

1689-1031 

4 

130-3764 

! 1352-6551 

! 4 

146 0844 

1698 2811 

r. 

,s 

130 7691 

1360-8159 , 

! 

1 a 

146-4771 

1707-8737 

i 

1 31-1618 

1369-0012 

! 1 

H 

146-8698 

1716 5407 

A 

131-5545 

1377-2111 

147-2625 

17267324 

42 in. 

131-9472 

1335-4456 : 

47 in. 

147-6552 

1734-9486 

A 

1 

132-31199 

132-7826 

1393-7045 
1401-9880 ' 

A 

1 

148 0479 
148-4406 

1744-1893 

1753-4545 

it 

H 

133 1253 

1470-2961 ; 

!> 

148-8333 

1762-7344 

* 

133-5180 

1418-6287 

A 

149-2260 

177205S7 

S 

133 9107 

1426 9859 

i 

. j 

149-6187 

1781-3976 

134-3034 

1435-3675 

1500114 

1790-7610 

! A 

134 6961 

1413-7738 

> f 

150-4041 

1800-1490 











CIRCUMFERENCES AND AKEAS OF CIROI.ES. 


OiaiiKiltT. 

( 'ire it in. 

j A*ea. l! 

‘1 

, r )H in 


2012-0856 |! 

1 

K 

1 

| 

182-6055 

2053 1KG1 

182-9982 

230 1-91 12 !j 


i 83*3909 

2670-3009 [] 

A 

is:! 7830 

2687 835 1 1; 

■■ 

m i i zc.'t 

2099-3338 |' 

i 

184 r» 00 O 

2710-8571 ;; 

A 

A 

18 mm; 17 

2722-4050 

■" | 

f>D in. 

1 85*35 1 1 

2733 <1774 ii 

1 

N 

183 7171 

•274 5 :>74:{ !i 

1 

4 

186*1398 

27. p »7*iyr>7 j ! 

j sc;r»;;2r» 

2768 8118 

A 

18G 925*2 

2780-5123 j! 


187-817!) 

2792-2071 |! 

1 

187-7 10C 

2803-9270 

i 

18S-1033 

2815 6712 i'| 

00 in. 

is§ 49f.it 

•2S27 4 100 

i 

s 

1 S8 8887 

2839-2332 !■ 

1 

18!) 2814 

2801 0510 ,| 
2862-8931 l ; 

!? 

N 

189-6741 

A 

1 90-0668 

2874-7603 ' 

u 

190-459;. 

2886 6517 

if 

A 

190-8522 

2898-5677 j; 

191-2419 

2910 5083 1, 

01 in. 

191-0270 

2922-473 1 

\ 

H 

192-0303 

2931-4030 

1 

4 

192-1230 

29 If.- 1771 ; 

s 

192-8157 

2908-5159 

A 

193-2084 

2970 5791 ; 

.*» 

■s 

193-0011 

2982-6669 

l 

193-9931 

2991-7792 1 

A 

194-3860 

3000-9161 j; 

[I 

6 2 in. 

191-7792 

3019-0776 |l 

A 

1951719 

3031-2835 ;; 

I 

193-0646 

3043-4740 ! 

195-2073 

3055-7091 I! 

4 

196-3500 

3067-9687 !: 

p 

8 

f 

! 196-7427 
197 1304 

3080-2529 !' 
3092-5615 i 

I 

197 5281 

j 

3104-8948 j; 




Diamotcr, 

Circum. 

| Area. 

_ 

63 in. 

197-9208 

3117-2526 

A 

198-3135 

3129-6349 

\ 

■f 

198*7062 

3142-0117 

l'.K)00*t) 

3154*4732 

L 

«) 

199-4916 

3160 9291 

K 

199-8843 

3179 4096 

:i 

.4 

200 2770 

3191 9146’ 

7 

is 

200-C6H7 

3201*4449 

61 in. 

201 0621 

3216-9984 

1 

201 -1551 

3229-5770 

| 

201-S47* 

3212 1782 


202 2105 

3254-8080 

A 

202-6332 

32C7-4603 


205-0259 

3280 1372 


205*4 ISO 

3292-8385 


205-81 15 

3306-5615 

r,r> in. 

2O4-2010 

3318-3151 

t 

201*5917 

3331 0900 

j 

204-9894 

3313-8875 


205-3821 

3356 7136 

i 

•i i 

205 7748 

3369 5623 

i 

s 1 

‘-'00 1075 

3382-4355 

,4 

t 

206 5602 

33953332 

ri 

206-9529 

3108 2555 

0f> m. 

207-3156 

3421-2024 

\ 

207 7383 

3434 1737 

] 

208-1310 

3447 1676 

rt 

s 

208-5237 

3468 1901 

it 

208 9164 

3473-2351 

r. i 

s 

! 209-3091 

3486-3047 

1 

1 209 7018 

3499-3987 

2100945 

3512-5174 

67 in. 

210(872 

3525 6606 i 

1 

8i 

2108799 

3538-8283 i 

1 

4 

211-2726 

3552-0185 , 

a 

s 

211*6653 

3565-2374 

1 

2120500 

3578*4787 ' 

t 

H 

213*4507 

! 8591-7446 

t 

212 8434 

3605-0350 

213-2361 

3618-3300 
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Diameter. | Circum. 

, . . . L~-. . . - 


213- 6288 ! 

•2U0215 1 

2 14- 41 4-2 
2UKO09 
2 1. VI 996 

215- 5923 
215 9850 
2 1 G 3777 

21»5-770t 
21 7 - 1 03 1 
217-5558 
*217 9185 
•21H 34 1 2 

218 7339 

219- 1206 

219 3193 

‘ 219-9120 

220- 3047 

220- 097 1 
•221-0901 

221 4828 

221 - 8705 
‘223 2082 

222 0609 

2230530 

223 4403 
223 8390 

224 - 2317 
•224 0214 

225 - 0171 

225 - 4098 
‘ 225-8025 

,226 1953 
226 5879 

226 - 9806 

227 - 3733 

227 - 7660 

228- 1587 
228 5514 
228-9441 


3031 6890 j! 73 in. 
3615-0536 Jj i 
30.18-1102 ij -i 

3071-8551 ) i 

3085 2931 i 

3098 7554 ij l 

3712-2421 4 

3725 7535 .j 

'i 

3739-2894 j 74 in. 
3752-8198 !j ' 

3706-1327 I' J 

37MMHI3 ;| j 

3793-0783 A 

3*07-3369 i : j; 

3821-0200 'j ■■ 

3834-7277 jj A 

3848-4000 75 in. 

3802 2107'; J 

3. >7 5-9900 ;; 
3889-8039 |! i 

3903-0343 : .) 

3917 4893 !i 5 

3931-3687 j) i 

3745-2728 ; | - 

'I 

3959 2014 '! 70 in 
39731545 j < 

3987-11101 !i ], 

4001 1344 jr i 

40151011 j h 

4029-2121 i J 

4043-2882 ! J 

4057-3886 ! ! ’ 


4085-6631 i 
4099-8.350 
4114-0356 j 
4128-2587 
4142'5064 I 
4156-7785 , 
41710753 i 


l**f. 

CiKMim. 

Art'll. 

n. 


4185-3960 


2*J0-721K> 

4199-7424 


230 122-1 

12141107 


i5:;u .>1 »i) 

4228-5077 


*230-9070 

4242 9271 


‘J.U’.WW 

4257-3711 


231 09.30 

4271 ’MOO 


232 0857 

4280 3327 

n. 


4300-8504 


232 8711 

1315 3926 

i 

2 w m;:;s 

1529-9572 


4.314-5505 

i 2:ii-o»92 

4359 1003 ; 

j 'I'M 4110 

4.373-8007 ! 

i 234 8340 

INNS' 17 15 

! 58:«f>-2-J7n 

4403 1610 

m. 

235 0200 

4117 8750 


2M'Ol 3 7 



'2‘M) 4051 

■ 4447-3715 


4 J:»6 7!»S 1 

: 4402-1012 


i»:i7’l9os 

i 1170 9703 


237-3835 

; 4191-8130 


2:i/07»i 1 2 

: 4:iOO«742 


2:w-;w w 

4521-5000 

in. 

23.H 7016 

4530-1701 


239 1543 

4551-4023 


239 5470 

4500-3020 

• 

239-9397 

4 5 81 3180 


iMOMiM 

4590-3571 


240 7251 

4011 3902 


241 1 17S 

1025-4177 


241 5105 

4011-5299 

l 

in. 

211-9032 

4650-0360 


212 2050 

, 1671 '7678 


i 242-6886 

4686 9215 

1 2430813 

4702-1039 

1 243-4740 

4717 ,3087 j 

I 243-8607 

i 4732-5381 

I 244 2594 

4747-7920 

\ j 244*5521 

• 4703 0705 
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Dinniftnr 

1 

| Ori'iim. 

Ami 

Diameter. 

Circuit). 

Area. 

' 

7H in. 
i 

i 

•jl.vons 

t77s*37:;o 

s:i in. 

200*7528 

5410-6206 

2 15- 1375 

4793 7012 

1 

201 1455 

5126-9299 

-> 

2 i.v.s:}n 2 

4809 0512 

; 

201 5382 

5143 2617 


2-10*22 -’9 

4S21 42!*!) 


261-9.WJ 

5159-6222 

t 

lmi; (i i :>♦; 

48.T.*-8:i 1 1 

A 

262-32.10 

5)76 0051 

■ 

2 IT 0083- 

•|s55 2508 

8, 

>, 

26J-7101 

5492 1118 

l 

2I7-IOIO 

4*70-7071 


203-1 090 

5508*8416 

H 

217 7937 

4*80 1820 


203-50)7 

5525-3012 

79 in. 

i 

2 IS 1 804 

4 901 -68 14 

SI ill 

26:5 8944 

5541-7824 

*2 is r»7‘.n 

4917-2053 

1 

201-2871 

5558 2881 

V 

•_’|x!i7IS 

4932 7517 

i 

l 

201*0798 

5574*8162 


21!) :u;ir» 

4!) IS 3208 

h 

205 0725 

559 1 0730 

A 

2 107. ’>7 2 

4963 9248 

A 

205 4052 

5007-9523 

! ! 

250 ] I 1 ,)!) 

1971)5)50 

s 

205 8579 

5624*5554 # 

1 . 

250 5420 

49i).V|930 

V 

H 

200-2500 

5641-1845 

1. 

i 

250-9350 

50 IOSG 12 

260 0433 

5657 8357 

SO in. 

2:>1;32M) 

5026-5600 

S5 in. 

267-0300 

5674-1500 

I 

27) 1*7207 

5I'I-2‘2S(I3 

1. 

267-1287 

5691-2517 

i 

2n21l34 

5058 0230 

i 

207-8214 

5707-9415 


27)27)01)1 

5073-7914 

:t 

s 

208-2141 

5724-0947 

l 

2f>2 S9S8 

5089 5883 

J, 

268-6008 

5741-4703 


i 27)3 2!) 15 

5l00-|000 

H 

208-9997 

5758*2097 

Ij 

250 0M2 

5121 2497 ; 

] 

s 

269 3922 

5775 0952 

s 

254 070!) 

i 

5137 1173 1 

i 

209-7849 

5791 9445 

S| in. 

251-4090 ! 

I 

! 515110091 

Hi in. 

270-1770 

5808-8184 

A 

i 

i ] 

25 1*023 

! 5108-9200 

i 

M 

270-5703 

! 5825 7108 

255-2550 

1 51*^8051 

l 

4 

270-9630 ! 

| 5842 0376 


255 (1477 

' 5200-8329' 

' l 

271-3557 | 

I 5859-5871 

A 

251! 0401 

5210 8231 


271-7184 i 

i 5870-5591 


250-4331 

5232-8371 

; A 

272-1411 

! 5893 5549 

5 

251! 8258 

5218-8772 

t 

272 5338 ! 

5910-5767 

A 

257 2105 

5204-9411 

1 ? 

j * 

272 9265 

5927-6224 

82 in. 

257 011 ‘2 

5281 0290 

>7 in. 

273-3192 ! 

.5935 6026 

i 

2580039 

5297 1126 

I 

s 

273-7119 

: 5961-7073 

i 

25S 3900 

5313-2780 

1 

1 4 

274-1046 

i 0978-9045 

i* 

258-7893 

5329 4421 

1 I 

274 4973 

1 5996 0504 

A 

231* ‘1820 

5345 0287 

27 4 8900 

! 6013-2187 

r* 

259 5747 

5301-8391 

! S 

275-2827 

j 6030 4108 

1 

259-9074 

5378-0755 

i 

273-6754 

i 6047-6290 

i 

K 

260-3601 

5394 3358 

l ; 

276 1*681 

j 6064-8710 

j 
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88 in. 

h 

I 


t 

H 

80 in. 

J 

i 

h 

1 

r 

!i 

l 

90 m. 

i 

1 

M 

4 


91 in. 


0 

i 

ft 

* 

* 

1 

92 in. 


276- 4608 

276 •6539 

277- 2462 

277 63.89 

278 0316 

278 4243 

278- 8170 

279 2097 

279- 6024 
279 9951 

280- 3878 

280- 7805 
28 H 732 

281 - 3059 

281- 9580 

282 - 3513 

282- 7440 

283- 1307 
283 5294 

283 - 9221 

284- 3148 
281 7073 

285- 1002 
285-4929 

285- 8856 

286 2783 

286- 07 10 

287 0037 
267-4564 

287- 8491 

288- 2418 

288 6345 

,289-0272 

289- 4199 

289- 8125 
290 2053 

290- 5980 

290- 9907 

291- 3834 
2917661 


6082-1376 
6099 4287 
6116-7422 
61340814 
6151-4491 
6169-8376 
6180-2591 
62030905 

6221 1534 
6238 0108 
0250-1307 ii 
6273 0893 it 
0291 2503 i| 
6308 8331 |j 
6326 4460 |i 
6344 0807 »j 
.1 

0301 7400 j! 
0879-4238 ; ! 
6397-130(1 * 
6424-8049 i 
6482-6223 j 
0 150*4039 , 
6468 2107 : 
6480 0418 | 


0508 8974 [! 90 in. 
6521-7772 


93 in 
l 

.H 

1 

•l 

A 

* 

•t 

* 

« 

4 

5H in. 

i 


!>r» in, 

A 

i 


6539 0801 
0557-0114 
6578 5651 
6593 5-131 
6611-5162 
6629 5736 

6647-6258 
6065-7021 
6083-8010 
6701-9286 
6720 0787 
6738 2530 
6756 4525 
6774-6763 


i 

H 

J 

* • 


97 in. 

l 

K 

I 

4 

a 

K 


* 

4 

l 


Circuni. 


292 1688 
292-5615 

292- 9542 

293 8169 

293 7396 

294- 1323 
291 5330 

294 9177 

293- 3101 

295- 7031 
296 0958 

296- 4885 

296 8812 

297 2739 
297 0000 

298 0593 

298 1520 

298 f< 14^ 

299 2374 
299 0301 
30 0 0-528 
300-4155 

300- 8(182 

301 2009 

301- 5930 
301-9803 

302 3790 

302 7717 

303 1011 

303 5571 

303- 9190 

304- 3125 

304 7352 

305- 1279 

305 5206 

305- 9133 

306- 3060 
306-6987 
307 0914 
309-4841 
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Am.. 


6792 9248 
6811-1974 
6829-4927 
0847-8107 
6806 1631 
: 6881-5338 
0902 9290 
j 6921-3497 

| 6939-7946 
1 6958 2636 
| 0970 7552 
! 0995-2753 
! 7013 81*3 
. 7032-3853 
7050 9775 
' 7069 5940 

’ 7088-2352 
7100-9005 
7125-5885 
7111 3052 
7103-0413 
7181 8077 
7200 5902 
7219-4090 

7238 2406 
! 7257-1083 
1 7275 9920 
7291-9056 
7313-8411 
7332-8008 
7351 7857 
7370-7949 

7389-8288 
7408-8868 
7427-9675 
7447-0769 
7466-2087 
7485 3648 
7604-5460 
7523-7516 
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CIRCUMFERENCES AND AREAS OF CIRCLES. 


Diuincter 

• 

CiirU tt» 

Area. 

! Diameter. 

|i 

Circum. 

Area. 

98 in. 

j 

s 

I 

<4 

:■« ! 

H ( 

A 

M 

; » 
i 

rt 

S07 8768 
non *2695 
;i(>8 00*2*2 

any n:»*y 
:iov>i 170 

;o>9*s io:i 

SI 0-2330 
310 0-27)7 

7M2-981K 
750‘2*200*2 
75*1 ;ii:*2 
7000 8189 
70*20* 1171 
7030 4005 
7Cr»H-877 1 
7078 2700 

ii V 

■ i 

■I is 

; i 

H 

r t 

!' 100 in. 

311- 4111 
* 311-8038 

3 1 2- 1 90S 

312- 8892 
312 9819 
318-3746 

313- 7673 

31 1 1600 

7717 1663 
7736-6297 
7756 1318 
7775 0563 
7795-2051 
7814-7790 | 
7834-3772 ; 

*i 854 0000 j 

j «)'.> in. 

Oil 01 H t 

7097 7050 

i 

I* 

1 

i 




MONIFIETH. 



Adwriimmts, 


Tiuouno-KEAY, DUNDEE. Nitfojui Tawriiotta No. Ml. 

"Thomas c. keay, 

ENGINEER flUB JINGHINE JRERGJiJUiT, 

AMJtBRT ADCTI6NBBR NN8 MLMT0R, 

aJkteWMfa, Ogilvie Street, Dundee. 


NEW AND SECOND HAND 



Tow Machinery 

Sack Printing Machines. 



Engines t, 

Boilers, 

Lathes, 

Machine Tools , 


w <r Mr yr ■w 'mt " «r **r "MP Nr' W"" * 

MAKER OF 

Evaporative Steam Condensers,* ' Sack Cutting Machines. 
Sack Printing Machines. Yarn Power Reels. 

Drawing Rollers for Drawings, Rovings, Spinning Frames, &C, 
‘Arbors for Spinning Frame Wood Pressing Rollers. 

Loom and Sack Sewing Machines Spare Parts, etc. 

PUNS AND ESTI/IATES 
GIVEN FOR 

MILLS AND FACTORIES. 

• CATALOGUES 
ON APPLICATION. 

LoMt BMW Mi FbocM. Sack CuttiB| UkUm*. 





Advertisements. 


THOMAS C. KEAY, 

MILL FURNISHER, SHUTTLE, PICKER, and BOBBIN MAKER, 

Engineer, Machine Merchant, Machinery Auctioneer & Valuator, 

17 BALTIC STREET, DUNDEE. 


rM 1 ’sr’-er er ■^r'-er - ’er’ ^r ” ^r y y 


8PECIALT1E 8— 


Bobbins, Shuttles, Baffalo and Leather Pickers, Planetree 
Rollers, Bobbin Ends, Picking Arms, Bank Pins, Reel Spokes, 
Buffalo Skips, Belting— all kinds, Bolts and Nuts, Oils, Picking 
Bands, Cotton Banding, Belt Laces, Martingale Strapping, and 
every requisite in Furnishings for Jute and Flax Mills. 




Beech and Persimmon Wood Shuttles. 



Union 0i| Sewing Machine. Bufftlo Pickers. Oovertmtnt WfltMfM Mt BfiUhlt 




Admtimmti. 


SEORGE a. LORD & SON 

(KSTABLX8HSD SB YtARS), 

ENGINEERS & MACHINE MERCHANTS. 

MILL AND FACTOR i FURNISHERS. 


PARK MACHINE WORKS, DUNDEE. 


LICENSED AUCTIONEERS & VALUERS, 

Hill} Factory, and Rope Work Property and Plant Valued (for 
Insurance, Partnership, and other Purposes), 
also arranged for disposal either by Public or Private Sale. 

FIRE ASSESSORS! 

Fire Claims prepared and adjusted on behalf of the assured or others. 
A LARGE STOCK ALWAYS ON HAND OF 8ECOND HAND 

Preparing, Spinning, Winding, Weaving, and Finishing 

MACHINERY. 

Suitable for Hemp, Flax, and Jute, also for Manilla, Russian, 
Jtalian, and other Hemps for Binder Twines, Ropss, Cords, Ac, 

DIALERS IN ENGINEERS’ TOOLS. 



; CHJUISEK8 — ISa Sard Read, Dundee, Scotland, 





Advertisement * . 


<f 


BOBBIN MAKING MACHINERY 

FOR 

JUTE BOBBINS, THREAD BOBBINS, 

SPINNING BOBBINS; also 

General Woodworking Machinery. 

THOMAS WHITE & SONS, 

LAIGH PARK WORKS, 

PAISLEY 

WRITE US FOR FULL PARTICULARS. 

« 


THE DUNDEE PATENT OFFICE. 

&B0. G, D0D&MS & GO., Consulting Engineers and Patent Agents, 

11 REFORM STREET. DUNDEE. 

JlCanoging Partner— GEO. C. DOUGLAS. 6.£. Chartered Patent ^gcqt 

PATENTS, DESIGNS, and TRADE MARKS Obtained for tbe United Kingdom, 
* the Colonies, and all Foreign Countries. , Advice ns to tbe Patent Laws, Cases of Infringmeut, and 
every assistance offered to Patentees and Invejilors. Specifications drawn and revised. Searches 
conducted. Working Drawings and Tracings Made. Technical and Scientific evidence. 

Particulars of Cost on Application 


THE STURROCK PATENT 

Smoke Consuming Furnace Bridge Coy. 

Head Office— 41 Reform Street, Dundee. 

These Patent Bridges have been giving unqualified satisfaction in land 
and marine boilers, and enquiries are solicited lor fitting these to boilers 
working with either natural or forced draught 





AimtimmU. 


EDWARD LUCAS & SON, 


DRONFIELD FOUNDRY, near SHEFFIELD. 



MAXIRI of 

Spinning Spindles and Jlysrs, 

7ox Jlax, Jute, Vented, fietten, 4a.; alee 

Moving Spindles and Ttyers. 

ALSO MAKERS OE 

WARP, LOOM, & SILK SPINDLES. 

INQUIRIES SOLICITED. 


%s®s»bbbc^| | tuCA n p*?| M t Swnou 


SAML LUCAS’S PATENT SPINDLE has a collar hardened and Axed under the 

^ i crew, which can be replaoed ; and Spindle* worked down at the shoulder can have tbii Patent Collar 
^ put on at a email cost. The advantage of this Collar is that it prevent* the shoulder at the bottom of 
screw becoming uotrue by the flyer coming down on shoulder when working, the collar being equal in 
C*7 temper to the flyer, Many thousand* of tbe*e Patent Spindle* are now running, and are much 
approved. 



jlltallaaMf ton Bastings of Supsrior Quality for all Turposss. 

T«te«rtpUo AddTMa->LUOAS, DroofcUL" 


iOSRf M— 

Messrs RICHARD L BAXTER &‘C0„ 81 Murraygate, Dundee. 


Advertisements. 


Telegraphic Address— "TURBINE,” Dundee. Telephone No. 402. 

THOMSON, SON, & CO, 

LIMITED. 


gngineers, JrtiUwrights, & JKaehin* JHakerj, 
5r«n and Jtass Jounders, 

DOUGLAS FOUNDRY, DUNDEE. 


■^r v ww * 


JOHN 8TRACHAN, 

8rr.ni taiiv 



.MACHINE MOULDED 

WHEELS, 


Spur and Bevel, 
either Plain or with 
Helical, Teqth. 


JOHN M. MALLOCH, 

QCMMAl MANAOIH. 



Makers of Spinning and Weaving Machinery, for Flax and Jute ; Machinery 
for Washing, Bleaching, and Finishing Yarns and Cloth ; Calenders, Mangles and 
Hydraulic Presses; Steam Engines. Water Wheels, and Turbines; Pumping 
Machinery; Fire-proof Beams, Pillars, and Castings of all kinds ; Wrought; Iron 
Work; Belt and Rope Gearing of every description; Millwright and general 
Engineering Work. 

Plana and Spoollleatlow for Mills And 

ths above. 


AdvtrHtmmti. 


JAMES F. LOW & CO., 

LIMITED. 

ft 

MAKERS OF FLAX, HEMP, & JUTE MACHINERY, 

IRON & BRASS FOUNDERS, 

MONIFIETH FOUNDRY, 

NON1FIETH, 

SCOTLAND, 


^r w ' W r 1 i wn t , 'Ww» " « 


* 


“LOW, MONIHBTH.” 


Telephow, No I, MONIFIETH. 


Advertisement*. 


FA1BBA1RH LAWSON COMBE BARBOOR, 

LIMITED. 

LAWSON BRANCH, 

Hope Foundry, LEEDS, England. 

M«kwi of MACHINERY for 

Preparing and Spinning Flax, Tow, Hoip aid date, 

AND OK 

Special Machinery for the Manufacture of Twines. 

% 

ALSO OF 

GOOD'S COMBINED HACKLING & SPREADING MACHINE, 

LONG-REACH SCREW-GILL DRAWING FRAMES, 

CHAIN-GILL DRAWING FRAMES with apron head. 

Patent High-Speed Horizontal and Automatic Spinning Frames 

for MANILLA, 

AND 

Other Speeial JKaohinery for tt\e manujaeture of Xope yams 0 finder Jtrtne g 

AAJUULA A AAA ^ A. 

IMPROVED LAYING MACHINES, 
HASKELLDAWES TUBING TWISTERS, 
Brownell’s Patent Twisting and Laying Machines for Twines. 

COMPLETE PLANS A ESTIMATES FOR FLAX, TOW, HEMP ft JUTE MILLS 
TRAWL TWINE FACTORIES ft STEAM ROPEWORKS. 



AdvnitHnntvU 


T«l»*f*phic Addrua “fOUNDCRS," Dundee. Telephone No. 398. 

ROBERTSON & ORCHAR, LIMITED, 

WALLACE FOUNDRY, DUNDEE. 


£ngln««$, JtiltarijM}, JK««hta» Jfakm, and 
MAKER! OF 

Preparing, Weaving, and Finishing Machinery for all Classes of Linen, 
Hemp, Tow, and Jute Fabrics. 


PATENTEES AND MAKER8 OF THE FOLLOWING MACHINES: 


Warp Winding Machines. 

Weft Winding Machines. 

Weft Softening Machines. 

Patent Yarn Droning Machines with two to 
eight Cylinders 

Dry Yarn Beaming Machines. 

Power Looms. 

V Double and Single (-loth Damping Machines. 
Cloth Starching Machines, 

Cloth Measuring Machines. 


Patent Kydrauig? and Lever Present# Roller 
Mangles of all widths. 

Patent Hydraulic and Lever Pressure Five 
Holler Calenders from DO to 180 inches in 
width. 

Improved Calenders of three, four, and five 
Hollers, with special Lever Pressure. 

Cloth Crisping Machines, 

Cgudroys for Rolling Cloth 

Patent Overhead .Sack Sewing Machines, &o. 


'every description of millwright and general engineering work 

CAREFULLY EXECUTED. 




SPECIALTY. 

Founders and Makers of all kinds of Machine Moulded Wheels, including 
Double and Single Helical Toothed Wheels, Spur and Bevel combined, Worm 
Wheels, &c.,&c. 


Advertisements. 


EDWARD SIMPSON & CO., 

Glasgow Spindle and Jool Works, 
RUTHERGLEN, near GLASGOW. 


Manufacturers of 

SPINNING SPINDLES AND FLYERS, 

ALSO 

BRASS NECKS AND STEPS 


JUTE & FLAX MACHINERY. 


CAREFUL ATTENTION DEVOTED TO THE 

REPAIRING OF SPINDLES AND DRY SPINNING FLYERS.. 

MANUFACTURERS ALSO OF 

Improved SCOTCH SCREW AUGERS aod BRACE SCREW 
BITS for the Hardest Timbers known. 



Advertisements. 


TELEPHONE NO. 01970. 

k- C. STIVEN & CO, 

OIL mcmiS. MILL & FACTORY FURNISHERS, 

3 MEADOW PLACE, MEADOWSIDE 

(OPPOSITE LADYWELL CALENDER) 

DUNDEE). 


JOHN M. INCHES, 


Boiler and Steam Pipe Coverer, 



44 FOUNDRY LANE, DUNDEE. 


Now amalgamated with the 

DUNDEE BOILER COVERING COMPANY, Tay Street, DUNDEE. 




Advertkemenh 


EDWARD PARKER, 

CURRIER AND LEATHER MERCHANT, 

MERCHANT AND MANUFACTURER OF 

BELTING, HOSEPIPES, HOLLER COVERS, LACES, STRAPS, TEMPER BANDS, 
MARTINGALE BUCKLES, PICKING STRAPS, PICKERS, 

ENGLISH AND FOREIGN BUTTS, BELT BUTTS, BUFFALO HIDE SKIPS, AND 
GENERAL LEATHER FURNISHINGS. 

SEAMLESS FLAX AND IND1ARUBBER HOSE, BELTING WHOLESALE AND FOR 
EXPORT. HOSEPIPE FOR MILL AND SHIP USE, FIRE APPLIANCES. 

BELTING ON ALL GENERAL WIDTHS ALWAYS IN STOCK AT 


flunmvn 


mm 




38 SOUTH TAY STREET, DUNDEE. 



WILLIAM R. STEWART, 

MANUFACTURER OF ALL KINDS OF 

HACKLES, GILLS, AND WOOD CARD COVERING, 


STEELFACED 

CARO 

COVERINQ 

A 

SPECIALITY. 



HACKLE, QILL, 
AND 

CARD PIN8, 
QILL RIVETS, 
AC- AO. 


JHLLBM MLB WORKS, 30 Bens Raul, DW1BRB. 



Advertimumt*. 


Tumohams- " FEBGU80N.” TELEPHONE No. M. 

■Robert 5ergu$or\ & Sons, 

OIL MERCHANTS, &c., 

MILL FACTORY, & ENGINEERS’ FURNISHERS , 

All kinds of 'Oils for Lubricating and Batching Purposes, Belting 
(all kinds), Laces, Picking Bands, (Green, Chrome, or Oak Tanned), 
Shuttles, Buffalo Pickers, Bobbins, Plane Tree Rollers, Roller Cloth 
Dressers Flannel, India Rubber Goods, Spindles and Springs of every 
kind, Bolts and Nuts, Set Screws, Brass Goods, &c. 

(WOOD SPLIT PULLEYS (Thousands In use) “ BUFFALO" AUTOMATIC 
SPECIALTIES i INJECTOR, • , QLOBUS” BELTING, (Canvas, Gutta Percha, and Balata 
( —Kirkcaldy's tests prove this to be the strongest Belt in existence). 


> FOREIGN INDENTS SPECIALLY ATTENDED TO 


11 to 15 Royal Exchange Lane, Dundee. 


. ■— w W ■y Mr 


n t «r" 


Fairmuir, Tinplate, Plumber, and Sheet Metal Works. 

JOHN OALLOWA 

IRONMONGER, TINSMITH. PLUMBER, A QASFITTER. 

Manufacturer of the Special Machine made filiver Cans 0 W* 

Every description oliLO,, G 


of Mill and 
Factory work done 


Gas, Water, and 
Steam 

Pipes Fitted, 



and Spinning Conductors, &c, Cop Pans, Pirn 
frays, Shuttle (hooves 


These Cam are made (with Special Machines) of the 
beat P.C. and Black Shlet Steel. Corrugated in Mouth, 
and ij>ecially Stamped Bottom, firmly n voted with 0 in. 
base piece, and extra strong Hoop to body of Can. 

Delivery from 600 to tOO per week) an nny be 
arranged for. 

Pick hr Grooves or Channels -’to Lengths as ordered 

Stamped Figures and heller * in Iron , Steel, or Sheet 
Brass-various sixes, 


Maker of the New Improved Machine-made 
Spinning Conductor. 

__ Sliver Cans, Cylinders, and Card Conductor* Repaired or Altered 

Special Van uni for Broken Cylinders (on rtceift of Telephone message ), and immediately returned when repaired. 


Estimates given 
for * 

any quantity. 


Special Discount 
for 

large quantities. 


SHOP A STORE— 309 & 311 HILLTOWN, DUNDEE. 

wafaiMp-rAxaictriB r airfield struts. 


Tilxphoni No, 434. 



Advertisement/). 


Telephone 108L 

THOS. FERGUSON & CO., 

Textile Engineers, 

Mill, Factory, and Engineers’ Furnishers, 

35 COWGATE, DUNDEE. 

SOLE AGENTS FOR- 

GEORGE ANGUS & CO., Ltd., St John’s Leather Works, Newcastle on-Tyne. 
Victoria Gas Engine, and " Gilbert ” Wood Split Pulleys. 

J. J. SAVILLE & CO., Steel and File Manufacturers, Sheffield. 

WALKER, MITCHELL. & CO, Gas Engineers, and Faller Makers. 


LIST OF GOODS. 

LEATHER — Belting, Single am] Double; Butts, Picking Bands, Laces— Brown, White, 
Helvetia, and Haw Hide, Buffalo Pickers and Skips. 

ASBESTOS —Patent Pipe and Boiler Covering Composition. Packing Yarn Joints, &c., Silicate 
Cotton Pipo Coverings. # 

RUBBER —Valves, Hose, Washers, Belting Mats, &c. 

STEEL AND FILES — Triumph Self-hardening Steel, Diamo id Steel, SpHti Magnet Steel, 
Mining Steel Steel for Granite, Files, Engineers’ and Sledg j/ \fggers, Loom 
Springs and Spindles, Milled Steel Fallers or Gill Bars for Flal 
Spooial Fallers without Gill Stocks, Pinned through the Bar. f 

SUNDRIES. 

Oils — Batching and Lubricating • Wheel, Rope and 
Roves, Bobbins, Spools, Eleotric Lamps; Soft and Bar Soap#^ j auow, 
Rosin, Glue, &c. 










